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TRAMWAY MAINTENANCE. 


We have on other occagions drawn attention to the rapid 
depreciation of tramway track subjected to the heavy 
weights and high speeds of modern electric traction. This 
entails frequent renewal of points and crossings, and, to a 
less extent, of ordinary track, and calls for adequate pro- 
vision in the shape of a large reserve fund in the early stages 
of an undertaking, in preference to the imprudent dis- 
tribution of profits, whether the latter take the form of 
dividends or of relief of the rates. 

Xecent reports from America emphasise the justice of our 
contention and reveal a situation which may serve as a 
useful object lesson to tramway authorities on this side. 
Not only the suburban and interurban lines, but the 
urban systems themselves, are experiencing a serious and 
continuous decrease in profits due to a diminution in receipts 
and an increase in the cost of maintenance. According 
to-a correspondent of the Pull Mall Gazette, in the 
State of Massachusetts 102 companies are ‘ operating ” 
clectric tramways; last year only 38 of — these 
paid any dividend at all, and only 22 paid more 
than 5 per cent. on their share capital, while 11 paid 
4 per cent. or less. The State in question is one of the most 
densely populated in the Union, including the city of Boston 
and its populous suburbs. The trouble is not due to over- 
capitalisation, for the lines are, in many cases, more cheaply 
constructed than in other States; it is almost wholly to be 
ascribed to the large outlay now required for repairs to the 
track and the purchase of new rolling stock. Naturally, 
during the first few years, when everything was new, these 
items did not figure largely in the accounts; but now that 
the bloom has worn off, so to speak, they have assumed an 
importance unlooked for. The cost of maintenance per mile 
of track (inclusive of rolling stock and generating plant) has 
reached a figure from which it is not likely to recede, while 
the receipts per car-mile, on the other hand, have decreased 
20 per cent. in the past five years. It is stated that no less 
than 450 millions sterling has been invested in American 
electric tramways during the last 20 years; and if the 
populous State of Massachusetts affords any criterion, a 
very large proportion of the enormous capital so invested 
is yielding no return at all. 

In view of this depressing report, the annual returns of the 
Board of 'l'rade relating to British tramways, which we abstract 
briefly on another page, are of special interest, We would draw 
attention to the fact that the municipal authorities owning 
tramways applied a sum of £210,000 to the relief of rates 
during the year under review. We are told that municipal 
trading is not intended to be a profit-making business ; yet 
its Press advocates sound a pzean over the “ profits,” which 
amount to 0°86 per cent. on the capital expenditure. 

No indication is given in the returns as to the amount 
placed to reserve ; the sinking fund is in no sense whatever 
a reserve, for renewal of the track will be called for long 
before the debt incurred in respect of it is paid off, and 
some parts will, in fact, be replaced several times during the 
existence of the loan. We strongly urge that the greatest 
cireumspection should be observed in allocating the surplus 
monies, and that no propitiatory sacrifices in the form of 
doles to the rates be offered up to the god Demos until 
a strong reserve has, in every instance, been accumulated. 
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On Tuesday last, at the invitation of 
the “G.B.” Surface Contact Co., we, in 
company with other representatives of the 
technical Press; journeyed to Lincoln to inspect the com- 
pany’s system in practical operation. The journey over the 
line, on which cars have been regularly running for more 
than two months, evidently created a most favourable 
impression in the minds of the critically inclined visitors, 
and, although some 12 months must yet elapse before the 
maintenance guarantee of the company comes to an end, 
the general opinion was certainly to the effect that the 
“ G.B.” surface contact had come to stay. The question of 
durability, however, can be determined only by the lapse of 
time. 

The tramway authorities of this home of engineering have 
certainly not been lacking in courage and enterprise in 
deciding to put down in their streets a system absolutely 
untried, except in an experimental wey. We trust that 
they will have no cause to regret the prescience which led 
them to their determination. It is an object lesson to be 
taked seriously to heart, and no doubt other towns will 
emulate the example of the Lincoln Corporation. 

We shall follow with much interest the further develop- 
ments of this simple and comparatively inexpensive system 
of surface contact traction, and we wish the inventors and 
their supporters speedy and lasting success. 

In view of our present acquaintance with the G.B. system 
in practical working, we feel tempted to commend it, to the 
earnest consideration of the Hastings authorities as an accept- 
able solution of the problem of what is the best system to 
lay down along the sea front for filling the gap which now 
exists in the town tramways—assuming, as appears to be the 
case, that their opposition to the trolley wire is invincible. 

As to cost of operating, maintenance, &c., we cannot on 
our own authority say anything at present. Naturally, the 
electrical energy per car-mile of any system employing a 
collector magnet must be in excess of that used on the over- 
head system, eeieris paribus, but the percentage is very small, 
as will be seen from our descriptive article, and leakage is said 
to be commercially inappreciable even in the worst weather. 


Surface Contact 
Tramways. 





THE recent discussion amongst some 
The Indicated .¢ - ihe principal a eidaune oh a 
Horse-Power of | * an ABN 
Gas Engines, 0ontinent as to the determination of the 
mechanical efficiency of gas engines 
resolves itself into the question of what is the correct 
method of determining the indicated horse-power of a gas 
engine from the indicator diagram ; or, should the indicated 
horse-power, as found by the method usually adopted, be 
regarded as a factor of useful comparison with the output 
capable of being delivered by the engine, commonly termed 
the brake horse-power If the answer to the last question 
is taken in the affirmative, then another question arises as 
to what constitutes the mean effective pressure to be em- 
ployed in the usual formula ? 

From an article in Power we tind that, in reading a paper 
on “The High-Power Gas Engine” at the annual meeting 
of the Verein Deutscher Ingenieure, Prof. Riedler took 
advantage of the opportunity to criticise the method adopted 
by Prof. Meyer and others in arriving at the mechanical 
efficiency of gas engines working on the two-cycle system. 
The particular test referred to was that of an Oechelhaeuser 
engine, in determining the mechanical efficiency of which the 
pump horse-power was subtracted from the cylinder horse- 
power, with the result that the indicated horse-power was 
much lower than would have been the case if the power of 
the pump had not been deducted, and at the same time 
the mechanical efficiency was increased. 

That the points under discussion are by no means as 
simple as might at first be supposed, is evidenced by the fact 
that though the society appointed a committee of three 
professors to consider the matter, agreement was not 
arrived at. 


Prof. Riedler contended that the indicated horse-power of 
an engine was the indicated horse-power of the working 
cylinder, and that the pump horse-power constituted added 


resistance. Exception may be taken to the suggestion that 


the pump should be considered as a mechanical resistance 
only, seeing that its real function is to perform a part of the 
work of the working cylinder, and is intimately connected 
with the power development. 

Prof. Riedler also contended that the-mechanical efficiency 
not only included the friction losses:in the engine, but should 
be a measure of the efficiency with which the engine delivered 
useful work compared with the power with which it is 
supplied, and that all resistances should be counted as 
mechanical losses. 

If this were the case we should practically have two effici- 
encies answering the same purpose, ‘i.c., indicated efficiency 
and thermal efficiency, and be without a correct. measure of 
the frictional losses alone. An engine has two duties to 
perform: the development of power and the transmission 
of power; its ability to perform the latter is usually con- 
sidered its mechanical efficiency, quite distinct from the 
former, and the expression “ working cylinder” previously 
alluded to should include all parts of the engine upon which 
it depends for its power development. 

Profs. Rudolf Diesel and Hugo Giildner sided with 
Prof. Riedler, but both sides of the controversy were well 
supported. 

As has already been stated, the only factor in determining 
the indicated power of an engine which can be subject to 
question is the mean effective pressure upon the area of the 
working cylinder. This definition seems plainenough. ,.The 
mean effective pressure is taken as the difference between 
the positive pressures and the negative pressures of the 
working fluid or power-developing medium. In the case of 
a gas engine this is equivalent to all the pressures deve- 
loped by the gas less all the resistances of the gaseous fluids 
constituting the working charge of the engine, while the 
expression working cylinder must include all parts of the 
apparatus upon which the power development of the engine 
is dependent. If any other definition is taken to constitute 
the mean effective pressure, then there must be confusion 
in regard to the meaning of mechanical efficiency. 

The writer of the article in Power goes on to say that 
it is “ too obvious”’ to need mention that while the pump 
power is subtracted automatically in the determination of 
the brake horse-power, it should therefore not be subtracted 
from the denominator of the fraction— 

brake horse-power 
indicated horse-power” 
but, if the pump power has no part in the question of 
mechanical efficiency, it should, of course, be deducted from 
both sides of the equation. It need hardly be pointed out 
that the pump is added to the engine for the purpose. of 
increasing the power efficiency, either directly or indirectly, 
and thus takes its part in the working stroke. 

The writer of the article further says that the amount of 
compression does not directly affect the indicated horse- 
power, as the work of compression is restored in the succeed- 
ing stroke. This being so, it is immaterial whether the 
working cylinder or auxiliary pumps perform the compression, 
for whatever compression is shown on the indicator card, it 
is not included in the area from which the power is calcu- 
lated. However, in those cases where the pump performs 
compression work on the gas and air, which is later admitted 
to the cylinder while the exhaust is open to the atmosphere, 
it will be obvious that the compression work of the pump 
must be deducted from the gross area of the diagram obtained 
from the working cylinder. If for internal combustion motor 
purposes it is desirable to have another unit for determining 
the power efficiency, then we could adopt another reading of 
the diagram and call it indicated power ; in which case the 
area of the diagram taken by the indicator should include all 
the space between the atmospheric line and the expansion line, 
less the area due to compression. That is to say, the back 
pressure and suction pressure should not be deducted 
from the area. This would give the following fraction— 
brake harec-powet power efficiency, as distinct. from 
power developed 
mechanical efficiency. 
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THE LONDON—GLASGOW UNDERGROUND 
TELEGRAPH SYSTEM. 


THE approaching completion of this important system may 
be said to mark an epoch in the histery of underground 
telegraphs, as it is the largest. system yet installed. 
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Fia. 1.—CaBLE CoNNECTION Box; ELEVATION_AND SECTION. 


Although the actual length from extreme point to point, 
namely, 409°41 miles, may possibly fall short of that existing 
on the Continent or elsewhere, yet the total mileage of wire 
(37,730°5) in the length exceeds anything yet laid down. 

The route followed by the cable north of Birmingham is 
through Stafford, Warrington, Preston, Kendal, Carlisle, 
and Beattock to Glasgow. 

The pipe line consists throughout of cast-iron pipes, each 
9 ft. long, exclusive of the socket (4 in.), and having a 
nominal internal diameter of 3in. Actually the internal 
clearance is somewhat greater than this, the average diameter 
being about 33 in. The pipes are carefully inspected at the 
manufacturer's works. A steel gauging disk 3°02 in. in 
diameter is passed through every pipe ; if this fails to pass 
through, a standard 3 in. disk is tried, and if this also fails 
to pass, the pipe is rejected. The passing of the disk 
through the pipe, besides checking the diameter, serves to 
detect any internal projections or rough places. These, if 
slight, may be removed by riming, but if they cannot be so 
removed the pipe is rejected. 

Great care is taken to ensure a smooth internal surface, in 
order that the lead sheath of the cable may not be scored or 
abraded in the process of drawing in. The lengths of the 
pipe sections vary somewhat, but generally speaking they are 
about 150 yd. between Birmingham and Carlisle, and 220 yd. 
between Carlisle and Glasgow. The trenches are of such a 
depth that the upper side of the pipe is on an average not 
more than 14 in. below the surface of a footway, and not 
more than 2 ft. below the general surface of a roadway. At 
each joint the method of protecting the cable or of render- 
ing it accessible for air-drying or testing purposes depends 
partly on the nature of the ground, and partly on the 
operations which it is desired to carry out at the point. 

At intervals of 5 miles the cable conductors are led into 
cable connection boxes (fig. 1) fitted in pillar test boxes 
(fig. 2). These pillar test boxes, besides providing 
facilities for making all the ordinary electrical tests, also 
facilitate the air-drying of the cable in case the insulation 
becomes defective owing to the entrance of moisture. The 
cable connection box (fig. 1) consists of a cast-iron frame, 
which, together with two cast-iron covers, forms a sort. of 
chamber divid:1 into two compartments by a vertical 
partition. 


Ground Line 


This partition is pierced by rows of holes, into which are 
fitted connection pins insulated with ebonite. These are 
fixed so as to be perfectly airtight, and serve to connect the 
cable conductors which are soldered to them on the cable or 
“ air-space” side of the partition with the cross-connecting 
wires on the other side, The gun-metal linings which are 
seen projecting from the end of the box in the figure are 
provided for the reception of the cable ends, the lead sheaths 
of which are soldered to them by plumbers’ wiped joints. 

Inside the box the cable sheath is removed, and the 
wires are distributed to the connection pins, and soldered as 
mentioned above. 

After the wires and the inside of the chamber have been 
thoroughly dried, the lid is bolted on, and the chamber 
thereby effectively sealed.. The 4#-in. gas plug shown in 
the figure is to facilitate the desiccation of the cable when 
necessary. 

On the cross-connection side of the diaphragm, the pins 
are connected with each other by means of covered wire, and 
it will be obvious that any desired crosses in the conductors 
or disconnections for electrical tests can be made on this 
side without disturbance of the air-space chamber on the 
other side. The cross-connecting chamber is also her- 
metically sealed by bolting on the lid on that side. 

The pillar test box (fig. 2) is fixed to a_ brickwork 
foundation by means of four 144in. x Zin. bolts. The 
arrangement shown in the figure for locking down the joints 
pit channel covers is seldom required. 

At points between the pillar test boxes an ordinary joint 
under the grass margins or gravel footpaths of country roads 
where the cost of excavation and reinstatement is small is simply 
enclosed in a solid slide (fig. 3, p. 44). If under similar 
conditions it is desired to use a jointing sleeve fitted with an 
























































ak Pia 
{ 
worry oe 
if ees ry 
He an a 
| @ | ty | li E 
ry — —— —— —+H e a = | H | | 
| /8 | ; i! ntl PE 
| © <j I} ! It, mle: 
| i pd Hh il Fy ¢ 
| sae nr iy De 
ey 
| | Hh 
oar! | 
Removable | |e py — 


Plinth” 

















ih 
ne 
It 
q | 
| ne 
} | Ht 
i } | oy = 
cee dicbiese 0 Oe ca 6i ' 
| 


























Sectional Plan-A B. Sectional Pian C D. 


Fig. 2.—Pinnar Test Box. 


air-drying nozzle, a flanged coupling with groove (fig. 4) 
is used. ; 

In either case the end of the slide or coupling is carefully 
caulked and leaded so as to make a sound water-tight joint, 
and at the same time to ensure good electrical connection 
with the cast-iron pipe. The joints between the flanges of 
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the flanged couplings are maderwith yarn and a mixture of 
white lead and red lead in the proportion of 3 to 2. 

Where the pipes are laid under: artificial: stone, asphalt, 
or other expensive pavings, joints fitted with air nozzles ‘are 
enclosed in “extra large” joint boxes (fig. 5) A 
“ terminating pipe ” into which the lead jointing sleeve may 
be passed whilst the joints are being made in the conductors 
is provided on one side of, the box. The use of the termi- 
nating pipe renders it possible to keep the length of the box 
within reasonable limits. The general 
arrangement and construction of the 










To the central. station engineers and sub-station engineers 
who are blessed with, and cannot materially alter (owing to 
financial conditions), their present works, the ‘following 
experiments and deductions may be of interest. 

Taken for granted that the main extinguishing agent 
shall be water, it is essential that fire hydrants and the 
necessary hose pipes shall be fixed in every main generating 
station in such a manner that the city or town fire brigade 
can attach or otherwise make use of the existing fittings. 


Joints in Main Cables. 




















box will be readily understood from the Solid Stide ee 

figure. 3° C1. Pipe 4 8° Solid slide C.J. for 3’ or 31’ Pipes 2 CL Mee 

Ss at x - ' ae Cab Lead Sieev J 
When, owing to obstructions or other “* am = 

causes, the pipe has to be laid at a r “a 1 


depth exceeding 18 in., a double junction 
pit channel is—somewhat rarely—used, 


Flanged Coupling with Groove 


4 2° C.1. Flanged coupling with groove for 3° or 31° Pipe 

















as at a or » de : ae Cable f Sore, 

as at a greater depth than this an extra oe . J ] mS ETFS HD. Fer 5 gap 

large flush box is not sufficiently 42 5’ 6’ CL. Nanged couplings 
with groove 


wide to permit of a jointer bending to 
make the joint. When the jointing 
point occurs at a sharp angle a double 
junction pit channel is used, even if 





Extra Large Joint Box with Terminating Pipe. 
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3° Brickwork 





the pipe is less than 18 in. below the -—_——- +. ————- 








surface, care being taken in these cases = ¢—_ “Cable 
to place the terminating pipe in a *°*"* 3 to 4 Socket terminating pipe KV 


line with the length of the box. To 
prevent lubricating material or dirt 
being introduced into the joint when 
the lead sleeve is withdrawn from the 
terminating pipe, it is caused to pass 
over sponge cloth, yarn or other absorbent material, which 
has previously been wrapped round the sheath of the cable 
close to the point where the lead has been removed. In 
ordinary circumstances air nozzles are placed at points 
half a mile apart, but in town work they are placed at 


Joints in Main Cables. 


Double Junction Pit Channel sg Covers Footway 
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End sectional elevation 


Fias. 3, 4 AND 5. 


But how often do we find that instead of the male 
coupling being fixed at a particular point, it is supplanted 
by a female coupling, or vice versd; that the hose pipe 
couplings are not interchangeable, and in very many cases 
the hose pipes are rolled or made up in such a manner as 

‘ to cause unnecessary delay in case of 
emergency ! 
There exist, however, conditions 
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4°° Brickwork) 


Fias. 6 ann 7. 


}-mile distances if necessary. The box illustrated in fig. 6 
has been used chiefly south of Warrington. 
On the northern sections the box shown in fig. 7 has been 
used by preference. 
(To be continued.) 








NOTES ON FIRE PREVENTION. 
By Y. M 


THE object of the following article is to bring before station 
engineers, generally, a few points which may be of interest 
to them, and particularly to those who are in charge of 
stations or sub-stations of not modern construction. 

“As is well known, all modern stations are designed so 
as to contain as little inflammable material as possible, this 
being the ‘result of disastrous fires that had previously 
occurred, and which had forcibly attracted the attention of 
the profession to the alteration in design. 













there are, however, wet chemical ex- 
tinguishers, whose extinguishing power 
is approximately 10 times as efficient as 
water; and dry chemical extinguishers, 
which are equally efficacious; both of 
which generate CO? gas when applied. 

After several experiments, it was 
found that arcs set up by pressures 
up to 5,000 volts could be put out 
by the contents of one dry chemical 
extinguisher if quickly applied. 

In the case of fires in subways, some 
experiments were made by burning 
cable compounds at the end of a sub- 
way. It was found that the dense 
smoke, &c., liberated by the fire, did not allow of men 
coming into close proximity with the burning mass so as 
to be able to use hand chemicals either wet or dry. In 
such a case it would necessitate extinguishing by water 
supply, after seeing that all high tension pressure was 
cut off. 

‘ables arranged on supports clear of walls, &e., were 
more quickly extinguished by hand wet chemicals than one 
containing dry powder. 

Cables arranged against switchboard or wall, and via tie 
a good background for the contents to spread, were - more: 


quickly extinguished by the dry powder chemical. 


Another experiment was carried out on fireproofed india-- 
rubber cables made by a well-known firm. These were set: 
on fire, the result being total destruction. 

From the above and other notes not given on account of 
making too lengthy an article, the following deductions can d 
be drawn :— 

1. That cables of an inflammable insulation run’ in sub- 
ways should be laid in metal pipes. 

2. That all stations and sub-stations should have ready 
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for use. wet and; dry compound chemical extinguishers, 
backed by water supply. 

3. That the-containers of these chemical extinguishers 
should not be of metal, but if metal should be insulated. 
This also applies to nozzles. 

- 4. That water or wet- chemical extinguishers should not 
be used on pressures above 440 volts. 

5. That asbestos-covered insulated wires do temporarily 
check the progress of fire; but that asbestos is not a suit- 
able fireproof tape in the true sense. 

The following remarks may also be of service :—At least 
the officers of the city or town fire brigade should be allowed 
to visit the electricity stations at intervals, so that in the 
case of fire the officers may have some idea of the different 
parts, construction, and use, of such buildings; also the 
exact positions and the condition of all fire appliances. 

A number of the workmen should be constituted the 
works fire brigade, have care of the appliances, and be 
drilled with them occasionally by an officer of the local 
brigade, 

In a case of fire they would immediately take steps to 
extinguish it with their own appliances, at the same time 
sending a message to the fire brigade. If possible, one of 
them should be told off to meet the officer in charge and 
conduct him where necessary about the premises. 





SINGLE-PHASE TRAMWAYS. 


THE new single-phase traction motors are usually discussed 
in connection with heavy long-distance railway work, but 
there are certain cases in which they offer important advan- 
tages for tramway work also. For instance, when the tram- 
way is connected to a previously existing single-phase supply 
station, the use of single-phase car motors avoids the neces- 
sity for setting up expensive sub-stations for converting from 
alternating to direct current. Again, where a single tramway 
system includes the interconnection of the various outlying 
suburbs of a town, as is now so commonly the case, the use 
of direct currents would involve the construction of separate 
supply stations or the employment of booster sub-stations, 
whilst the use of single-phase currents would allow widely 
separated suburbs or villages to be served without difficulty 
from a single supply station. 

Experiments in this direction have been in progress for 
some time in Milan under Dr. Finzi, and recently the French 
Thomson-Houston Co. have operated an experimental tram- 
way line *6 km. long at Malakoff (Paris) with single-phase 
currents. Some particulars of this experiment are given in 
the Elektrotechnische Zeitschrift, The experimental line is 





at present traversed by a single car capable of carrying 20 
passengers. ‘Phe car has two platforms and a Brill truck, 
and is of the ordinary pattern. It carries two single-phase 
commutator motors of the Latour type running at 600 r.p.m., 
and giving 50 H.P. each, with a temperature rise of 75° O. 
after one hour. Single reduction gear with a 4°6 : 1 ratio 
is used. The supply is collected at 500 volts, but is trans- 
formed on the ear to 300 volts before passing to the motors. 
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The motors, of which the details. are shown in. figs. 1, 2 
and, 3, are of the compensated. repulsion -type,. with double 
short circuit through brushes on the commutator. There 
are four poles, produced by a distributed, winding. in: slots 
(see fig. 2). The laminated- magnet iron is-held in a: cast- 
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Fia, 1. 


iron frame by means of the ring « (fig. 1), the frame being 
cut away at the back so as to improve the cooling of the 
laminated iron. Owing to the arrangement of the magnet 
winding, it was impossible to split the magnets into halves, 
so that the design usually adopted for very large direct- 
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current traction motors was used, /.¢., with two removable 
end covers. The armature is of the ordinary direct-current 
type, with 240 commutator segments. The radial depth of 
air-gap between armature and magnet is 2mm. Eight sets 
of brushes;are used. The efficiency: of the motor is 84 per 
cent., and the weight of each machine, complete with gear 
wheels, is 1,350 kg. 








Fic. 3. 


The transformer is carried underneath the car floor 
between the two motors, and is used both to reduce the 
supply volts from 500 to 300 and to provide; the necessary 
regulation of the motor: terminal voltage. It, is of the 


ordinary double-wound type (#e., not. an auto-transformer), 

is oil cooled, and has.a weight.of 1,100:kg., complete. 
The connections in the car are shown diagrammatically in 

fig..4. The: two. motors..are. connected. permanently, -in 
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parallel, and the voltage regulation is carried out by varying 
the number of secondary turns in use on the transformers. 
Seven steps are provided (see L and 1, fig. 4), and as the 
switch moves from one contact to the next the circuit is 
completely broken: In order to reduce the sparking, the 
motion of the switch is accelerated between the contacts by 
means of a spring. 

During the experimental runs the motors proved perfectly 
satisfactory at all speeds. There was no sparking at the 
commutators, even with considerable overloads. Three times 
the normal torque was obtainable, and even when one motor 
was completely cut out and the car worked by one motor 
alone, there was no undue sparking either whilst accelerating 
or when rapidly cutting out the various regulating turns. 

Sudden reversal of the motors was also accomplished 
without trouble. It was, in fact, clear that the motors were 
unnecessarily amply designed for the work, and the same 
sizes might have been employed for considerably higher 
supply voltages, whilst for the voltage actually employed, the 
transformer, switchgear and commutators might have been 
considerably reduced, and the air-gaps of the motors at the 
same time increased. 








BRUSH-HOLDERS. 
By BERNHARD ZINGELMANN. 


UNDOUBTEDLY one of the most sensitive parts about our 
electrical machinery is the collecting gear or brush-holder. 
On D.C. dynamos and motors with troublesome commutators, 
the brush-holders are very often the source of somewhat 
painful mishaps. In spite of all efforts in the direction of 
- obtaining an ideal gear, it may be said that we are still 
waiting for a perfect one, and there is hardly a firm which 
has not its own design. 

Considering the fact that hundreds of patents have been 
taken out for brush-holders or improvements in connection 
with them, one wonders why so little progress has been 
made in this matter. Of late @ good many new designs 
have been thrown on the market, but only little has 
been heard of them after the wheel of time has rolled on for 
a short space. Certainly nearly every one of them has its 
interesting point or points, but, as a whole, they have not 
fulfilled the conditions expected from a satisfactorily designed 
brush-holder. Inventors seem to differ rather widely in 
their views and opinions as to the requirements of an ideal 
design. 

When the many kinds of copper brushes in the last decade 
of the bygone century were superseded by carbon brushes, 
the old-fashioned spring arm was abandoned in favour of the 
box type holder for carbons, mostly on account of its 
suitability for small and big machines alike, its stability, 
good looks and cheapness of manufacture, in fact, the use of 
this type of brush-holder has become almost universal. 

One of the most recent designs is that of Messrs. Sherwood 
and Bournes, of the E.C.C., which appears to embody all the 
virtues that can be expected of this class. Swivel types and 
related modifications, more or less of American origin, are 
frequently to be met with, as well as those with rotating 
disk and handfed carbons by means of a screw, but all of 
which, good or not good, bettered not the reputation of the 
box type carbon-holder. The Brush Electric Engineering 
Co., Ltd., as well as the Union E.G., the Elektriska Aktie- 
bolaget Magnet, and several other firms are manufacturing a 
gear which is a combination of the box type and the swing 
arm type, but these constructions do not overcome the chief 
faults of a common box brush-holder. 

The writer himself has experimented during his experience 
of many years, both on the Continent and in this country, 
witha great number of different types and designs, and 
actually has obtainad satisfactory results with swing arm 
brush-holders where box types have simply failed. The faults 
of the latter are growing with increasing voltage and speed of 
the machine. - It seems that. the swing arm follows more 
closely the jolting of the rotating part of the machine, 
whereas the great friction in the box prevents the carbon 
doing so in the other type, where the carbon vibrates and 
even moves in the box itself. Besides this, the pressure on 





the commutator obtained with more recent arm types, is far 
more equal and better than that of the box types, where the 
carbon, as a rule, needs a much higher pressure, which 
causes more friction, heat and consequent loss of energy. 
The comparative waste of carbon in the box-holder also (the 
writer found on one occasion this to: be as much as 75 per 
cent. of a carbon wasted) is a drawback, as the best qualities 
of carbon are rather expensive. Attachment of copper foils, 
&c., direct to the carbon brush, which is necessary in order to 
secure good contact owing to the unsteady pressure upon the 
latter is, together with the inconvenience in connection with 
changing the carbons, to the disadvantage of these gears. 
Some firms thought to overcome the vibration of the carbon 
itself by putting it in a sloping position on to the com- 
mutator, but the advantage gained in this way is insignificant, 
and it can be used only on machines running in one 
direction. . 

The writer has, in the course of his practical experience, 
found that when carbon brushes are concerned, the following 
conditions for a good brush-holder have to be fulfilled :— 

1. Each brush-holder must be self-contained—i.e., it must 
be mounted independently from the others and be able to be 
adjusted separately. 

2. The brush must be fastened rigidly or held firmly on 
or in the holder. 

3. As the brush wears down, its position relatively to the 
commutator ought to change only slightly or not at all. 

4. The pressure of the brush on the commutator must 
allow for regulation, and also be uniform throughout the 
limits of wearing off. 

5. The brush must be easily and quickly inter- 
changeable. 

6. The contact between the brush and the terminal must 
be steady and good. 

7. The brush-holder must allow the carbon to be locked 
off the commutator. 

8. The brush-holder should lock automatically when the 
brush has worn down its maximum amount, and at the 
same time prevent the metal parts from injuring the 
commutator. 

9. All operations on the brush-holder (when once fixed) 
for changing the carbons or lifting them up for cleaning the 
commutator, &c., should be done without using tools or 
loosening any screws. 

10. All screws must be secured in such a manner as to 
avoid working loose, which is a source of danger. 

From this it will be seen that it is rather a hard task to 
meet all these requirements, particularly for small and large 
machines alike. Of course, there may occur other points rather 
essential, or perhaps desirable, as, for instance, isolation of 
the gear in some cases, silent working, cheapness of manu- 
facture, &c., but, on the other hand, all these rules may not 
necessarily be applied to motors of very small size, or those 
designed to do very rough work, as in cranes, tramways, &c. 
Brush-holders used on slip-rings for 4.c. machines ought to be 
treated differently, but it will be obvious to the reader that 
box-carbon holders will hardly ever fulfil the above given 
conditions, and this perhaps may be attributed to the fact 
that many of the firms, especially on the Continent, have 
either kept up, or have returned to the use of a swing-arm 
brush-holder. Typical devices of this class are being manu- 
factured by the Comp. de l’Industrie Electrique, Maschinen- 
fabrik Oerlikon, S.~ Bergmann & Co. A.G, (this firm using 
parallel guide), Siemens-Schuckert- Werke, Allgemeine Elek- 
tricitiits-Ges., and many others, and in this country the 
Electric Construction Co., Lancashire Dynamo and Motor 
Co., Crompton & Co., recently the Lister Electrical Manufac-. 
turing Co., Santoni & Co., Siemens Bros. (in some cases) 
and others. 

The Santoni device is rather neat looking, with two springs 
which, unfortunately, are too short. Frequent adjustment 
and uneven pressure are the consequences. There is no 
“ safety”? and “off” catch. The most extensively used 
holder seems to be that of the A.E.G., which is simple and 
strong. It also has no locking catches. 

The latest devices of the Lancashire Dynamo and Motor 
Co., and the Lister Electric Manufacturing Co., have advan- 
tages over the two above named in possessing locking catches, 
That of the latter firm-has a serious fault, asthe brush 
will alter its position when the.commutator wears down. 
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The recent interesting tube type of Electromotors, Ltd., 
looks well, and has many advantages. It seems that the 
range of the spring is somewhat small. 

A few devices only could be-mentioned here on account of the 
space, but none of them can claim perfection, and they do 
not fulfil the afore-mentioned conditions, with the excep- 
tion of the one design, of which a sketch is given here, and 
which is protected by the writer. 

As will readily be seen, the deviation of the brush on the 
commutator never exceeds ,; in. on either side, even when 
the commutator wears down over } in. ‘Trials with this device 
have surpassed all expectations, and the results obtained are 
the best. There is (when once fixed) no care required or 
adjustment of the rocker arm. The methods of changing 





New BrusH-HobDeEr. 


carbons and of locking off, &c., are simplicity itself, and will 
justify the use of one extra part. _The safety locking is 
automatic and sudden. The design shown is for small 
machines. 

A complete description of the devices, or a criticism, is not 
intended here ; the writer merely shows some of the lights and 
shadows of some of the more important and recent designs, 
but in conclusion will say that only the most perfect brush- 
holder will assure satisfaction and comfort, no matter if it 
is on a small motor or on a large turbo-generator. In con- 
nection with the latter class of machines, special care has to 
he taken when designing the brushgear. Frequently metal 
and carbon brushes are combined in one gear, but it seems 
as if the adoption of turbos will lead to the employment of 
another material for brushes, which, perhaps, will require 
quite a different. kind of brush - holder. Up till now 
only swing arm brush-holders have been used with fair 
satisfaction. The writer has also tried his own construction 
of an arrangement for shifting the brushes automatically 
forward or backwards on the commutator, according to the 
load on the machine, which promises to give good results, 
but it is safer to design all machines fora fixed brush 
position and to use the most perfect brush-holder. 
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THE ZAMBESI POWER SCHEME. 
By W. B. ESSON, M.L.C.E., M.LE.E. 


REPLY TO CRITICISMS. 


REFERRING to your leading article on “Steam v. Water 
Power for Electric Generating Plants,” I would like to point 
out that only when each proposition is considered on its 
merits can a satisfactory conclusion be arrived at, but not 
always then. Generalising on such matters must be, in the 
nature of things, misleading, a statement well illustrated by 
the fact that for Paderno, which is an expensive undertaking, 
the power house with canal, hydraulic works, buildings 
and everything else, cost under £20 per KW., instead of £26, 
or double the price of steam equipment as stated in your 
article. The correspondence which has arisen over the 
Zambesi, shows that agreement even for a pretty clearly 


defined proposition is difficult of attainment ; indeed it is to 
clear matters up somewhat with a view to this end, that I 
am again setting pen to paper. 

_ Referring to Mr. Hammond’s recent letter, I may say that 
when I began my previous article on the subject, I had no 
idea how the figures would come out. There had been a 
good deal of speculative writing about the matter, and after 
perusing a pile of newspaper cuttings, it occurred to me that, 
in considering a project of the kind, it would be of advantage 
to deal in figures rather than in vague generalities. In the 
article, figures were substituted for mere opinions, and the 
result was placed before your readers. 

From this it will be recognised that I started with an 
open mind. I had no preconceived notions whatever. I 
simply wanted to find out at what price electricity could be 
delivered on the Rand utilising the Zambesi, and at first I 
did not seek to ascertain whether this would be lower than 
for steam generated electricity or not. Has Mr. Hammond, 
who criticises my figures, an equally open mind, and is he 
prepared to accept the conclusion to which a fair considera- 
tion of the subject will lead ? If so, his views may change 
somewhat, but obviously in his letter he shuffled my figures 
somewhat to aid his argument. 

I join issue with Mr. Hammond on his statement that 
“if the capital charges and maintenance and renewals ‘costs 
of the transmission line and the cost of energy lost in trans- 
mission involved by the use of water power are much greater 
than the coal bill of a steam plant at the delivery end of the 
transmission line, then, obviously, the use of water-power 
cannot be justified.” Even if the same people were con- 
sidering alternative projects, this statement would not 
hold, for the simple reason that failure to raise the larger 
amount of capital required for a more economical scheme 
might result in a less economical one being adopted. But 
in the present case the promoters of the hydro-electric scheme 
have in mind only this particular project, by the realisation of 
which, apart from the sale of electricity on the Rand, great 
advantages would accrue. Accordingly, whether water is 
cheaper than steam is not the main question for them ; 
what they have to settle is whether they can at the outset 
supply energy at such a price as will compete with existing 
methods, ensure sufficient demand to yield a return on the 
outlay, and keep out all possible rivals. Even if it could be 
proved that electricity could be supplied at a lower rate from 
steam plant, the margin might be so small that no company 
would risk competition with an _ existing enterprise. 
Apparently, then, “justification” lies not so much in 
generating at’ the lowest cost, as in raising the capital and 
getting in first ! 

Dealing with my figures, Mr. Hammond says :—‘* Having 
gone so far. ...as to admit... . the working cost 
would be burdened with °55 of a penny per unit... . it is 
certainly surprising to hear that the energy.could be sold at 
a price which could compete successfully with any steam 
station that could be devised.” Now, in my first article I 
certainly never said or implied anything of this sort. I said 
nothing about the 20,000 H.P. supply competing with steam, 
though I did say that, even for a scheme of this size, the 
cost to consumers need not exceed about $d. per unit. It 
was only when the capacity of the plant became four times as 
large—that is, about the size of the station proposed by Mr. 
Hammond—that I said it looked as if the costs would come 
out lower than in any steam installation that could be put 
down. This view I still maintain, Mr. Hammond having 
advanced nothing which would tend to modify it. 

A 20,000-H.P. scheme is useless for the Rand, as Mr. 
Hammond well knows. Such an installation would merely 
constitute a beginning, and the line ‘construction would 
necessarily be expensive, forming, as it would, part of the 
ultimate scheme. But a beginning must be made some . 
time, and of two possible schemes the one which should 
be chosen.is the one which would give the lower cost as the 
ultimate output were reached, even if at first it gave a cost 
somewhat the higher. 

Again, if 20,000 H.P. represented the ultimate magnitude 
of the scheme, the line would not cost -£2,000,000, or any- 
thing like it. In my article I took the line as given in South 
Africa, which described not only duplicate conductors but a 
duplicate pole line. It has been’ usual, indeed it has been 
necessary, with wood poles to have such duplication, but 
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with steel-construction there is no-more ‘need for: duplicating 
the-towérs for the sake‘.of reliability than. there is for dupli- 
cating the Forth: Bridge or any other. important engineering 
structure. -Only «when the number of conductors carried 
becomes such as to make it difficult to-effect the repairs toa 
breken wire without danger, is there any need for more than 
one pole line. This condition is not reached with 20,000 
H.P., and as-one line of ‘towers would suffice, the cost- is 
correspondingly decreased. 

-Aecording- to the description in South Africa, the con- 
ductors of each duplicate line are of sufficient weight to 
transmit the whole of the-power. . But it is possible to 
reduce this -weight to nearly-half by arranging matters-as in 
the Cauvery Falls—Kolar transmission, where suitable cross- 
over arrangements enable the two circuits to be connected 
together at various points in case of accident. The line for 
this purpose is divided into sections, and in the case of a 
break the wire at fault would be dead for the length of a 
section only. Though the whole of the power has to be 
transmitted for the length of. this defective section through 
one circuit, the power for the remainder of the distance is 
divided. between both circuits, and- thus the extra pressure 
drop is restricted. Taking these things into consideration, 
it. is certain that a 20,000-H.P. line, in which all necessary 
provision against breakdown is made, could be constructed 
for £1,000,000,.as against £2,000,000 for a line constructed 
as described in South Africa. In a scheme of this magni- 
tude Mr. Hammond admits that the coal bill would amount 
to £91,875, but there is a little item of over £19,000 for 
make up..water (vide his Johannesburg paper) which he 
omits, and which when added brings the bill up to £110,875, 
or just 10 per cent. above the £100,000 which we may put 
down as the annual cost of this line. It is, therefore, quite 
within the range of probability that the hydro-electric 
scheme, even for a capacity of 20,000 H.P., might beat steam 
if.the line were designed to this end. ' However, as I have 
said, there was no intention to show that a scheme of this 
magnitude would compete with steam. My object, so far as 
the initial installation was concerned, was merely to discover 
whether the publicly expressed proposals of the promoters 
were practicable. 

Let us for a moment compare a hydro-electric scheme for 
the delivery of 80,000 H.P. with a scheme for generating by 
steam. Being four times the size of the 20,000 H.P. plant 
we should expect to dispose of four times the number of 
units, so we will assume 350,000,000 units as the annual 
output. Nowa line to deliver 80,000 H.P. can be erected at 
a cost such that the aggregate charges in respect of interest 
on capital, maintenance, and renewals will only amount to 
‘274d. per unit on the above output, and this is when all 
necessary provision is made against breakdown in the form 
of spare-conductors. This amounts to an annual charge of 
£400,000, while for a steam station the coal bill alone would, 
at.4 ]b. per unit, reach £367,500. To this must be added 
the cost of the make-up water for condensing and boiler feed 
which, at Mr. Hammond’s estimate, amounts to a further 
£76,000, and makes the total £443,500, as compared with 
£400,000 for the hydro-electric scheme. It will thus be 
seen that on Mr.-Hammond’s own showing, the water scheme 
should-be adopted in preference to the steam scheme. 

The above figures dispose of the annual charge in respect 
of the transmission line as set against the coal and water 
bills in-asteam station. As regards the outlay, other than 
on the line, probably there is little to choose between the 
two projects. For the water scheme the generators would 
have to be much larger on account of the loss in the line, 
but on the other hand, water turbines are cheaper than 
steam turbines, and there is no need for condensers, boilers, 
pipes, pumps and all the rest of. the. steam paraphernalia. 
For.the. water scheme, hydraulic, works would..have to be 
undertaken, but again no storage tank would: be wanted at 
a cost of £300,000 as for the steam scheme. The trans- 
forming machinery for the water scheme. would cost some- 
what more, but as a set-off against this, the distributing 
lines would. cost, less. On the whole, it looks as if the two 
schemes were, so far as these matters are concerned, pretty 
much ona. par. 

For: the water scheme the).generating and transforming 
plant; would, no doubt,, come ont at less per KW, than 
assumed.in my recent arti¢le.for,a.scheme of 20,000-#.Ps, 










but we will take it at the same, and this will put *l3d. on 
to each unit. The total capital charge is thus brought up 
to 4d. for energy transformed but not delivered, and we 
have to add to this interest on-the cost, maintenance and 
renewals of distributing lines, and the cost of oil, stores, 
wages and administration. To an allowance of :07d. to 
cover these items Mr. Hammond took exception, but the 
mention of the area of 50 miles by 10 miles which the lines 
cover shows that he had a. central generating station in 
mind. As a matter of fact, with the system proposed, the 
transforming would not be done at one point, but at several 
different points situated where the demand was greatest, 
and the distribution lines would, in consequence, be short 
and of comparatively small section. This small sum per 
unit works out, in the 80,000-H.P. scheme, to over £100,000 
per annum, and while I think it was quite sufficient in 
the case of the 20,000-H.p. scheme .to meet all the 
charges it was intended to meet, as regards the larger 
scheme there is no doubt about it at all. It is at least 25 
per cent. more per unit than Mr. Hammond allows for the 
same items in bis Johannesburg paper, so his objection 
cannot longer hold. This brings the total up to °47d. per 
unit, the capital being charged at 5 per cent. per annum, 
and under these circumstances it will be evident that a 
charge of ‘7d. per unit to consumers which Mr. Hammond 
proposed for a steam undertaking, would allow ample 
margins everywhere after paying interest on working as 
well ason sunk capital. I would say with regard to capital, 
that to load any scheme with a debenture debt from the 
start, as Mr. Hammond proposed, and before an income was 
earned, would be financial folly. Time enough to borrow 
when, part of the installation having been at work for some 
time, extension is required, profits having been shown in the 
meanwhile to meet the interest. To the division of the 
capital into ordinary and preference shares there would, of 
course, be no objection, but even the latter should be non- 
cumulative unless it is desired to hang a millstone round the 
neck of the enterprise. 

This article has run to greater length than I intended, 
but there is one other matter that must be referred to. In his 
Johannesburg paper, I see that Mr. Hammond allowed for 
repairs and maintenance only $ per cent. on the capital 
expended, while putting 2 per cent.. to reserve for renewals. 
I will not quarrel with the 2 per cent., but surely Mr. 
Hammond cannot seriously affirm that the plant he described 
could be maintained and kept in proper repair for 4 per 
cent. per annum. This comes to only ‘006d. per unit, while 
‘10d. is considered a low figure, and -025d. is about the 
lowest that has yet been touched. I doubt if any other 
engineer could be found to back Mr. Hammond’s figures, 
and if ever a scheme based on them is carried out, there will 
one day be a rude awakening. Two-and-a-half per cent. 
for repairs and maintenance alone, without renewals, would 
appear to be much nearer the mark, especially when we keep 
in mind that mechanic at £1 a day who has proved so useful 
to the critics. I have never yet heard of an engineer assert- 
ing that the repairs, maintenance and renewals of a complete 
plant of the kind proposed could be met by only 24 per cent. 
per annum on the capital expended, and, according to my 
own view, the rate is quite inadequate. I need not, like Mr. 
Hammond, use a classical quotation to give point to my 
argument, but there is, I remember, a somewhat homely 
saying to the effect that what is sauce for the goose is sauce 
for the gander. Accordingly, as in my estimate an allow- 
ance of 5 per cent. has been made to cover the above items, 
it is necessary, in order that comparison of the schemes may 
be fair, to add to Mr. Hammond’s annual costs an amount 


such as will give each an equal chance. If I could | 


adopt Mr.. _Hammond’s figures, and, instead of increas- 
ing his costs by 25 per cent. on the capital, 
reduce the amount on the hydraulic scheme by 24 
per cent., it would show very much better for the 
latter, seeing that. the capital is so much larger. But due 
regard for facts prompts me to take the course first indi- 
cated, so we have to add to the-annual costs in Mr. 
Hammond’s estimate the sum’ of £46,250 to bring his 
24 per cent. up to 5 per cent. That this is giving the 
steam scheme the advantage: will.be obvious,-since hydraulic 
generating plant would:long outlive steam:plant.... ) | 

In conclusion, it -has not- beer, my objeet-to show a balance 
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in favour of this or that undertaking, but to discuss an 
important. problem with strict impartiality. Considered in 
all its bearings, it appears that the proposal to utilise the 
Falls of the Zambesi is economically sound, and that a hydro- 
electric undertaking could deliver electricity on the Rand at 
a price to compete with that at which it could be delivered 
from a steam-power station. This is, of course, provided 
that no engineering difficulties crop up to prevent the pro- 
posed conditions as regards pressure, system, &c., being 
fulfilled. As I have said at the beginning, financial con- 
siderations come in which make such schemes possible or 
impossible, but, not coming strictly within the range of 
ugineering economics, these matters have not been here 
lealt with. Possibly the condition of the money market, and 
the future of Chinese labour, may have more to do with the 
choice of a transmission scheme than any question of engi- 
leering science, 








ELECTRIC TRAMWAYS IN THE UNITED 
KINGDOM, 


[ue following statistics relating to the “ street and road tramways 
and light railways” of the United Kingdom are taken from the 
Government return recently issued. The particulars in the case of 
the companies are down to December 31st, 1904, and in the case of 
the local authorities to March 31st, 1905. A comparative table 
shows that since the year 1878 the route-length of line open for 
traffic has increased from 269 miles to 2,117 miles; the capital 
expenditure from £4,207,350 to £52,675,152; the number of 
passengers carried from 146 millions to 2,069 millions; and the net 
receipts from £230,956 to £3,351,977. 

Last year the route mileage of electric line open was 1,462 miles 
out of a total of 1,840; this year it is 1,780 miles out of 2,117. The 
mileage not worked by electric traction has diminished from 377 
niles to 336 miles. 

Sir Herbert Jekyll, in his prefatory memorandum to the Return, 
quotes the following table, giving a few totals, ratios, and percentages 
for the last two years of what may be called a period of electric 
traction, in comparison with a typical “‘ steam ” period (i.¢.,a period 
in which the use of steam-power on tramways was at its maximum) 








and a typical “horse ” period :— 
| 1904-5. | 1903-4, 1898, 1879. 
Details. | | Steam Horse 
| Electric period. | period. period. 
a rE aa ed : ‘ é —— 
Length of route open 2,116°78 1,839°91 1,064°19 821°27 
| miles. miles. miles. miles. 


Total number of passengers | 
carried .. . 
Capital expenditure per mile | 
of single track open :— | 


|2,068,913,226 1,799,342,673 858,485,542 | 150,881,515 


Lines and works .. £11,799 £11,780 £7,770 £7,840 
All items £15,599 £16,018 £10,469 £9,877 
Percentage of net receipts to | | 
total capital outlay .. 6°36 6°27 6°38 3:97 
Percentage to net capital out- } ° 
lay (eliminating amounts ex- | 
pended on construction or | 
purchase of old lines and | | 
works now superseded) : 6°80 | Not available. 
Percentage of working expendi- | | , 
ture to gross receipts . | 66°19 66°15 16°93 83°81 
‘ pre oa acta “oy vanes | 977,386 977,951 806,703 | 469,641 
: issengers carried per car-mile | 9°10 9°23 9°48 T77 
verage fare per passenger | 1:10d. 111d. 1°23d. 184d. 
pe paid in relief of rates | | 
out of profits of undertakings | | ; 
vorked by local authorities.. | £209,881 £207,087 |(Not given) (Not 
f 


applicable) 

He adds : 

“It will be observed from the foregoing figurés that the mileage 
open for traffic has doubled since the year 1898, when overhead 
electrical traction began to come into general use, and that the 
increase in mileage during the past year was almost equal to the 
total tramway mileage of the year 1879. The number of passengers 
carried has multiplied 24 times since 1898, and nearly 14 times 
since 1879, the total now reached representing 48 times the entire 
population of the United Kingdom at the last census. The capital 
: xpenditure per mile open has increased by about 58 per cent. since 

he days of horse traction; but on the other hand, the percentage 
of net recéipts to capital expenditure has increased in rather larger 
proportion. The percentage of working expenditure to gross 
receipts from traffic shows under electric traction a marked reduc- 
tion, as compared with the time when steam traction was at its 
highest, and a still greater reduction from the horse period. The 
number of passengers carried per mile of route open is substantially 
greater than in the days of steam, and enormously greater (having 
more than doubled) since the horse period of 1879. ‘The number 


of passengers carried per car-mile remains nearly stationary since 
the steam period of 1898, but shows a decided increase on the horse 
period of 1879. The average fare per passenger shows a tendency 
ok diminish, and has dropped almost exactly ?d. per fare since 
79.” 
The following figures. show the relative position of the municipal 
and private,lines:—.-  . 2. 





og ‘ : 
SES } a3 o 
as a3 3B 
2 eo i | g Buss Length open for traffic. os 
Be5s | 2a 3 
$8 ee aos Sa 
oa Hog oa9 at 
gaat —=—og aT ae ks RZ ide Pe a 
| 885 | 938 ) Ee 
Ee S E Double. Single.| Total. | 5 
Os” k | 
Tramways and £ M. CH. | M. CH.| M. CH. | 
light railways | 
belonging to local 
authorities 24,408,729 , 32,964,144 9388 57 . 457 4 | 1,395 61 | 174 
Tramways and | 
light railways | 
belonging to| 
other than local ¢ 
authorities 15,434,054 | +19,711,008 32115 39967) 721 2) 146 


Total, United 
Kingdom | £39,842,783 £52,675,152 1,259 72 





856 71 | 2,116 63 | 320 





* These figures include, in several cases, the amounts expended by the lessees 
of local authorities on buildings and equipment for working the lines. 
+ These figures include cost of buildings and equipment in respect of certain 
local authorities’ lines worked in conjunction with other lines. 


The following particulars are also given :— 


1903-4. 1904-5. 
Electric route mileage d a 1,462 1,780 
Other route mileage Ks r¢ + oe 377 336 
Number of cars (electric). . et 7,132 8,292 
Number of cars (non-electric) .. 2,336 2,052 
Number of horses .. : 15,353 13,357 
Quantity of electrical energy used (units) - 112,476 266,522,692 
Gross receipts 8,604, 884 £9,917,026 
Working expenditure re tr £6,565,049 
Net receipts . £2,912,100 £3,351,977 
Interest or dividend ‘ £1,239,121 £1,406,611 
Repayment of debt or sinking fund £481,766 £572,725 
Relief of rates (local authorities) £207,087 £209,881 


The following table shows the lengths now worked by various 
methods of traction :— 




















resets | | : 

Method of traction. Bagot oot Scotland. Ireland. Total. 
‘ch hate 
M. Ch. M. Ch M.Ch. | M. Ch. 
Electric ete: 1,523 12 167 55 | 89 44 | 1,780 31 
Steam .. ae pa 60 72 _— ; 2 4 | 90 37 
Cable .. i ex 5 26 21 4 -- | 25 29 
Gas-motors .. es 4 2 a — j 4 2 
Horse | 148 37 16 13 } 45 2B | 209 78 
Mixed |. =| 5 46 = | ee) 5 46 
Total | 1,747 35 204 71 | 164 37 2,116 63 
CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession, 





The Momentum Engine. 


I have read with great interest Mr. B. C. Pole’s letter in 
your current issue. While I have some little difficulty in 
fully understanding all he means, I think it is clear that 
Mr. Pole claims that if a “momentum” engine be put to 
drive a dynamo and the dynamo supplies current to motors, 
then the motors will give out more power than is originally 
supplied to the engine. If this is so, it is obvious that the 
motors would drive the ‘* momentum ” engine, and also pro- 
vide additional power for other purposes. It is, then, unneces- 
sary to supply steam at all to the plant, for it could be 
started up by pulling round the fly-wheel, like one starts a 
small gas engine, and it would then run itself. This is just 
what I want. 

If I erected a plant such as Mr. Pole describes, would he 
be prepared to come and start it by pulling round the fly- 
wheel until the plant would run itself, and give me some of 
the spare power? I hope this would not prove too fatiguing 
for him. 

Howard H. Shardlow. 

Leicester, January 5th, 1906. 


[Our correspondent has evidently overlooked our note on 
“* Poleforcia”” on p. 1021 of our issue for December 22nd, 
where we made a similar suggestion.— Eps. E.R. ] 





With regard to the publication in your current issue of 
Mr. B. C. Pole’s letter re his Differential Hydraulic Auto- 
matic Momentum Engine, please refrain from inflicting your 
readers thusly. The unfortunate individual who rashly 
attempts to fathom Mr. Pole’s letter will, I am afraid, require 

























































































































.> 





50 THE ELECTRICAL REVIEW. [vol.58. No. 1,468, Sigeeay 12, 1906. 





something more than the bucket of cold water mentioned to 
bring him round again. Had we not such a high opinion 
of ,Mr. Pole, we should, I think, be justified in assuming 
that he had made some slight alteration in the composition 
of the said bucket of water, and had sent the same to a 
destination much nearer home than San Francisco. 


Lets H. Jackson. 
Langley Mill, January 6th, 1906. 





The Compounding of Dynamos. 


IT shall be very much obliged if any of your readers can 
tell me whether it is usual to over-compound a dynamo 
driven by its own separate engine, so as to compensate for 
the drop in speed which occurs as the load increases, owing 
to the action of the engine governor. 

One frequently meets with over-compounding to com- 
pensate for the drop in line pressure as the load increases, 
but I have never come across a case where the drop in speed 
has been allowed for. Is there any reason why this should 
not be done ?—assuming, of ‘course, that the engine has no 


other work to perform at the same time as it is driving the 


dynamo. 


W. 0. Horsnaill. 
Ipswich, Janiary 4th, 1906. 


[When the governing characteristic of the engine which 
is to be used is known, it is quite correct to allow for the 
drop in speed in the over-compounding. If this is not done, 
of course, the resulting compensation voltage for drop in line 
cannot possibly be good.—Eps. E.R.] 


How to Screw Conduit. 


At a recent meeting of British conduit manufacturers, 
called, as is now common knowledge, for the purpose of con- 
sidering an advance in prices, the question of ‘Standardisa- 
tion of Sizes and Standardisation of Threads”’ was raised. 

It was then decided that another meeting should be called 
at an early date for the purpose of discussing this all- 
important question, and for the purpose of appointing a 
committee to deal with it. I think it advisable to invite 
the opinion of all concerned, in particular consulting engi- 
neers and contractors, with a view to arriving at “the 
opinion of the trade” on this important matter. It is, 
I think, as important to users of conduit as it is to conduit 
manufacturers. 

My predecessor, the late Mr. Fred. Bathurst, from the 
very beginning, adopted gas sizes for the conduit system 
manufactured by my company, and from correspondence and 
general data in my possession, it is quite clear that Mr. 
Bathurst was, from the very beginning, strongly in favour 
of gas sizes and gas threads for conduit. The only reason 
why this company did not adopt gas sizes and gas threads 
from the start was, that tube makers anticipated some diffi- 
culty in screwing tubes of the comparatively light gauges 
which were originally used. So far as gauges of conduit 
tubes are concerned, my company have moved in the opposite 
direction to the majority of tube makers. Several makers 
have made constant and persistent efforts to produce tubes 
of a lighter and still lighter gauge, until to-day one com- 
pany at least are selling “so-called ” screwed tubes of No. 19 
gauge. 

It is for readers of the ELecTRIcaL REVIEW and con- 
tractors in general to say whether tubes of this absurdly 
light gauge are satisfactory for conduit’ work or not, but it 
is clear that whilst these efforts are being pursued, the ten- 
dency is, and must remain, “fine threads.” That it is 
desirable to standardise sizes and threads of conduit tubes 
I think we are all agreed, and the question which will occupy 
conduit makers at the forthcoming meeting—and I have no 
doubt this question will cause a considerable amount of con- 
troversy, owing to the interests involved—will be, “‘ What 
sizes and what threads should be adopted.” I think there 
is only one answer to. it, 7.¢., “Gas size, screwed standard 
gas.” . ¢ 
. My company have supplied their standard quality, “ Armor- 
duct” screwed conduit, screwed standard gas, and the 
material has been used fora very large number of important 
installations, and, needless to say, I shall not only advocate 


# . 


ER pee 


standardisation on the basis of gas sizes and gas threads, 
but also tubes of a still heavier gauge than what is com- 
weed looked upon as heavy gauge in conduit matters 
to-day. 

The position to-day, with the number of different sizes 
and different threads employed by different makers on their 
conduit, is a very vexatious one for everybody—conduit 
makers, consulting engineers, and contractors alike. I think 
it quite unnecessary to enlarge on this point. I have, during 
the last few weeks, made inquiries of a number of con- 
tractors on this important question, and the request in every 
case has been for “ gas sizes and gas threads.” I trust some 
of your readers will give us their views on the matter. 


Wm. Schmahl, 


Director, THE ARMORDUCT MANUFACTURING Co., LTD. 


London, January 3rd, 1906. 





Management of Small Central Stations. 


The article on the management of small central stations 
by Mr. Joseph in last week’s issue of the RkEvrEw, 
deals with the problem of electricity supply to small towns 
and outlying detached residential suburbs, a problem which 
is daily becoming of more importance to electrical engineers. 
This is due to the fact that most towns in Britain of 
sufficient importance to ensure ultimate commercial success 
have already got their electricity supply. It is not, however, 
so much the question of the management of small stations as 
the management of large power systems with bulk supply to 
the smaller towns and villages that the engineer will have to 
consider—nay, more, has already considered and made 
practicable. 

Small residential districts and villages have been-supplied 
in many parts of the kingdom since 1892 by central 
stations, in which the capital charges and running costs are 
as low as any possible combination of plant or system 
could bring them at the present day. The majority of 
them have, or had, batteries. Some of them still have them. 
Others have outgrown the necessity for them, and few, very 
few, have any appreciable day load. 

I would here take exception to Mr. Joseph’s simile re 
central station engineers following each other like a flock of 
sheep. 

There is no industry in existence in which more diversity 
has been displayed than in the supply of electricity. 

The question of suitability of plant and the laying out of 
supply systems to suit the requirements of every possible 
extremity has been under discussion and practically exploited 
hundreds of times during the past ten years. 

From the experience thus derived, the laying-out of « 
system to suit any particular case should have become by 
this time standardised practice. 

As for sheep following one another, that. might also be 
considered a debatable point. 

Under natural conditions they spread out within reason- 
able distance of each other, and this is for the general 
benefit of the community. 

Under stress of storm they breast it in a thoroughly 
methodical and businesslike way, always succeeding in out- 
living it so long’as they do so in the manner experience has 
taught them, and may Heaven help the young cr rash 
inexperienced one that departs from the general line of 
advance. As a lover and student of nature, that is my advice 
to the engineer with sufficient individuality to tackle small 
townships except in the manner which past experience has 
laid down for modern practice. 


J. C. Stewart. 
Wakefield, January 6th, 1906. 





The Cable. Makers’ Association’s Cireular. 


We notice in your issue of the 29th ult. a circular issued 
by the Cable Makers’ Association, to which we wish to draw 
the careful attention of cable users as to its suggestion that 
only cables and wires manufactured by the members of ,the 
Cable Makers’ Association should be recommendedby consult- 
ing engineers and engineers in general. Th inference is that 
manufacturers outside the: Association are not-reliable:_ Our 
Mr. Taylor and Mr. Hartford have had experience of ‘above 
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25 years in the manufacture of V.I.R. cables, and Mr. 
‘l'aylor introduced, and for over 10 years (during which 
time the-Cable Makers’ Association was formed) had com- 
plete control of, the manufacture of this class of wires and 
cables of one of the largest manufacturing members of the 
(‘able Makers’ Association. From this it will be seen that 
we are not wanting in experience. 

Our wires and cables of the three standard  qualities— 
viz., 1300, 600 and 2,500 megohm grades—are equal as 
regards the quality of all material used, thickness of insula- 
tion and care in manufacture in every respect to the products 
of the firms who compose the Cable Makers’ Association. 
We also give the same guarantees. 

The above are known as our “ first quality ” or standard 
cables. Owing to the Cable Makers’ Association taking 
what we consider a retrograde step by putting on the 
iwarket an inferior quality of V.I.R. cable, we were com- 
pelled, in self-defence, to manufacture a similar “ second 
quality,” insulated with a good but cheaper rubber than the 
standard “first quality.” 
materials used are équal to those used in the “ first quality ” 
cables. 

These two qualities are distinctly marked in our catalogue 
as follows :— 

“ Cables equal to Associated.” 

‘Second quality cables, equal to non-associated.” 

The particulars of the Jatter are printed in our catalogue 
on paper quite distinct from the other classes, the paper 
being red, so that there can be no mistake when ordering. 
The labels used on the coils are also of different colours ; 
first quality being white, second quality being yellow, with 
the words “ second quality ” printed on in large type. 

Asa proof of the high quality of our manufactures, we 
are continually receiving orders from the various depart- 
ments of H.M. Government, including the Post Office, War 
Office, &c., and many large municipal bodies. 

From this it will be seen that consulting and municipal 
engineers may with perfect confidence. use and recommend 
the use of our cables, which are known as “ Liverpool 
cables,” and they need not necessarily go to members of the 
Cable Makers’ Association in order to obtain a high 
quality. ' 

We trust you will give this explanation as full publicity as 
you have extended to the circular referred to. 


For the Liverpool Electric Cable Co., Ltd., 
SaMuEL HartrorD, Secretary and Manager. 


Liverpool, January 8th, 1906. 





Foreign Competition. 


We find the comments of your correspondent hiding him- 
self under “ Carbon Dust” very unkind and unjustifiable. 
lhe prices for 1,000 pairs of carbons, which our Glasgow 
ranch has quoted him, are our existing catalogue prices less 


‘he usual trade discount, and are some 20 per cent. lower ° 


than the prices for 100,000 pairs ruling in 1901, at the 
(ime we started our carbon works. We fail, therefore, to 
understand why ‘Carbon Dust” should think these prices 
* look like extortion.” 

It is true that we sent out during last summer cheaper 
(uotations ; it is, however, also true that ever since we 
siarted our carbon works our Continental competitors have 
‘\ropped carbon prices to a degree, which two of the most 
portant of them admit to be-below cost price—prices 
which are much lower than those obtained by them in their 
own country. 

In order to establish our works—in order to get rid of our 
output—we- had to take up their challenge, and give also 
(notations considerably below cost price. The balance-sheets 
of our carbon works for the last three years have shown 
corresponding results, and at’ our annual. meeting we have 
iuade no secret of the great losses that we have annually 
incurred, averaging nearly £10,000 per annum. - 

Our Continental competitors have recently shown a sensible 


(lesire to return to carbon prices.more in accordance with - 


the actual cost of production, and-a-notice to this effect 
appears in- last week’s.issue,-on p. 17. - If -this permits us to 


In other respects all the .- 


follow a similar course, it is surely not a case of taking an 
unfair advantage. , 
If ‘Carbon Dust” has succeeded in buying 1,000 ‘pairs 
cheaper than our quotation, it is probably through an agént 
who still enjoys a stock at the former low prices. 
We wonder what the price of carbons in this country 
would be if we discontinued manufacturing. 


The General Electric Co., Ltd., 
D. McLaacan, 
Manager, Witton Electric Carbon Works. 


January 9th, 1906. 





Tantalum Lamps. 


We shall be glad if you, or any of your correspondents, 
can give us some information as to the life of these lamps. 
We have been using them two in series on a 230-volt circuit 
(direct), and have had a considerable proportion of failures. 
In some cases the lamps failed immediately ; in others they 
lasted for one night’s use, but next day were found to have 
failed. This seems as if the filament had given way while 
cooling down. In all cases the lamp. failed at the joint 
between the tantalum filament and the leading-in wire. We 
should be glad to hear from other users what their expe- 
rience has been, and whether tantalum lamps have inherent 
defects or not. 

; Bagguley & Wood. 

Newcastle, Staffs., 

January 8th, 1906. 


[Our correspondent’s experience seems to have been excep- 
tionally unfortunate. We had a tantalum lamp burning in 
this office for some time, and it is still intact. The average 
useful life of such lamps is stated to be at least 500 hours.— 
Eps. E.R. ] 





Alternators in Parallel. 


On an £.H.T. three-phase system it is frequently required 
to set the governors of three 800-B.H.P. high-speed engines, 
so that all three alternators will fall to zero current at the 
same instant. If they are not so set there will be cross 
currents and consequent hunting, unless the governors are 
over-damped. 

To damp them beyond a certain point is a retrograde 
move, and results in irregular bus-bar pressure. 

The load is a heavy traction one ; variations from 10 Kw.. 
to. 900 KW. in 30 seconds, and vice versa, are an almost 
hourly experience on two sets. 

To tune the governors in sympathy and still retain sensi- 
tive governing on a load of this description requires a lot of 
patience, practice and precaution. 

It is possible to get the alternators sharing the load_on 
variations of a certain time rate down to very light load, but 
immediately this rate alters cross currents are set up, unless, 
as stated, over-damping is resorted to, or the time-constant 
of all three governors made identical. This, operation on 
the character of load mentioned is sometimes a lengthy one, 
and of frequent occurrence. 

No matter how carefully they are set, it will be. found 
necessary in stations working under such severe conditions 
to re-adjust them almost every week. This has been 
attributed to unequal wear and tear of all governor working 
parts and alterations in spring tensipn. In addition to this 
weekly adjustment, there is also a daily one, due most 
probably to expansion difference between one engine just put 
on load, and one that has been running, say, six hours. In 
the former the crank chamber, cylinder distance pieces, and 
the cylinder, will expand out of all proportion to the tod 
carrying the governor valve. . 'This«means that-a ‘re-adjust~ 
ment on the rod is necessary to make thé sets share the load 
equally, unless the regulating spring is altered. “By altering 
the wiper: tension, the governor tuning: is affected, and «the 
harmonious running of the sets upset. 

If the adjustment is. made-on the, rod: it will require to 
be cancelled again a few hours later. 

With certain types of high speed engines and throttle 
governing, this expansion effect has been noted:on D.cy sets, 
apart altogether from that due to heating. of field coils. and 
armatures. 3 pda. oda oe 
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, Where.alternators -are employed on a heavy and: rapidly - 


varying traction load, the effect on the generator is more 
pronounced. By heavy load here is meant one that varies 
from almost zero to overload, and down again in rapid 
succession. 

In stations working under these conditions the no-load 
adjustment of speed for synchronising is rather difficult to 
get and requires a lot of waiting for. It has therefore been 
found more economical to synchronise as near this speed as 
possible and make the alternators share the load equally 
afterwards. 

When it is remembered that a 14 per cent. variation in 
speed on a high speed engine, from no load to full load, is 
considered good, the effect on an alternator, already running 
from no load to overload in less than 40 seconds, must ‘be 
taken into account. 

Many engineers in alternating stations have tried to over- 
come the difficulty in some instances by dash pots and 
spring damping, in others by electrical devices, but I venture 
to say most of them will admit that the result was opposed 
to ideal governing. Provided the time constant of all the 
governors can be made the same (i.e., set so as to rise and 
fall in unison from no current to full amperage in any period 
of time) they can be made very sensitive, but the trouble of 
so setting them increases with the rapidity in action of the 
governor. 

I would be pleased to hear how others have mastered the 
problem under practical working conditions. 

J. C. Stewart. 

Wakefield, January 10th, 1906. 





Re the Fire at Bridgewater House. 


We have read with interest the conclusion arrived at with 
regard to the above fire in your issue of October 27th, 1905, 
and the following incident may be of interest under the 
circumstances. 

Some five years ago we occupied the upper portion of 3, 
Wyndyard Street, Sydney, the ground floor and cellars being 
occupied by a wholesale jewellery firm. Our gas supply— 
necessary for mechanical purposes—was very indifferent, the 
gas company having frequently to disconnect our service at 
the meter to clear the pipes of naphtha which lodged therein. 
On this occasion the operation was performed on Thursday. 
Between 7 and 8 on Friday evening one of the principals 
of the firm occupying the floor beneath us returned to his 
office, and was surprised to see a strong light showing 
through a crack or hole in the floor. He locked the place 
and went for a policeman. The cellar was kept locked ; 
this was opened by the police officer, who expected to find a 
burglar, in place of which he found a long, powerful gas 
flame, reaching from the meter, and just charring the 
ceiling. A few minutes later—or had the gentleman not 
returned to his office—a big fire would have resulted. Pro- 
bably, as we are engaged in electrical operations, the fire 
would have been attributed to “ electricity.” 

Presumably, when the pipes were reconnected to the 
meter, the usual match was applied to see if there was any 
leak. A pin-hole leak existed which caught fire, and burned 
temporarily without colour, and gradually melted the lead 
pipe until the large flame attracted attention by its intensity, 
thanks to a somewhat old floor. 

Lawrence & Hanson. 

Sydney, November 30th, 1905. 


s. 





Thermal Efficiencies. 

I have only just returned home and read your remarks 
on “Thermal Efficiencies in the Boiler House.” I must 
claim the full responsibility for the paper read before the 
Engineering Society at Huddersfield ; Mr. Curnock very 
kindly acted as chairman only, and -he incurred no respon- 
sibility for the accuracy or otherwise of the statements made. 

Your irresponsible and anonymous scribbler is at work 
again after his Christmas fare. 

I said: “These experiments are, however, now. quite 
obsolete (referring to Bryan Donkin), seven years being 
ancient history in this connection ; working in connection 
with an economiser, a good type of mechanical stoker and a 
superheater, as much as 85 per cent. can be utilised.” 

hy you should “ presume” something entirely different 


» 


to the author’s declared meaning into this sentence, goodness 
only knows ; I should not have mentioned either economiser 
or superheater had I not intended the 85 per cent. possible 
efficiency to be gained from a combination plant and not 
from boiler alone. 

[ have no doubt whatever that the figure I mentioned és 
possible under the very best conditions, and why, in the name 
of progress, should we not aim high ? 

“Tt is the last knot which counts,” as you suggest, and 
we well know it, for we have spent much time, money, and 
thought on that same last knot. Such insinuations as are 
implied in your “taken by a selected calorimeter” are un- 
worthy of a paper of your standing—we have as much 
interest in aiming at the truth as yourself, and more, our 
business depends upon it; and we cannot imagine what 
your reason can be for so obviously insinuating that we 
are guilty of wilful bad faith. 

The tenor of the paper read seems lost upon you : “ Get 
high furnace temperatures.” 

No firing apparatus that I am acquainted with in the 
United States or other foreign countries can approach the 
results we are getting in this country on these lines. High 
furnace temperature means rapid and more complete heat 
transmission, and it is on these lines that we have been able 
to obtain increased thermal efficiencies. 

What was done in 1898 is no criterion of what can be 
accomplished now, as was definitely stated in the beginning 
of the sentence, the latter half of which only you quoted. 
It were better that the figures you quote of that date should 
be forgotten rather than raked up, as indicating an efficiency 
which it is useless to attempt to improve upon, for the figures 
are anything but modern practice ; but if 80 per cent. was 
possible in 1898, surely all the improvements in furnace 
grates, stoking devices, air-heaters and steam superheaters, 
economisers, anti-radiating glazed tiles and boiler coverings, 
settings, &c., should enable us to show a better result in 
1905 and 1906. Where should we be now if locomotive 
and electrical engineers had gone on the same lines, and 
never attempted to have improved upon eight-year-old 
results ? 

We are not alone in claiming that improvements have 
been effected during recent years, for on page 7, line 28, of a 
report on the “ Davies” patent boiler, by Mr. William H. 
Booth, M.Am.Soc.C.E., the well-known authority on these 
matters, the “ overall efficiency, economiser, superheater, and 
boiler” obtained during a test made on September 20th, 
1905, on the said boiler is stated to be 86°342 per cent. 
The fact that three decimals were quoted must surely 
indicate that, in this case at all events, every possible pre- 
caution known to scientific experts was taken to obtain the 
greatest possible accuracy. 

In view of your nasty insinuations, to’ which I have 


already referred, it may be as well to state that I have no ~ 


interest in the “ Davies” boiler, though I believe it to be a 


good one. 
Alfred W. Bennis, M.I.Mech.E. 


Bolton, January 9th, 1906. 
[See our “ Notes” columns.—Eps. E.R. ] 





Your strictures as to the possibility of obtaining 85 per cent. 
fuel efficiency, under practicable conditions, which appeared in 
your issue of the 29th ult., are very welcome to those who 
are conducting steam plant work, and whose desire it is to 
work on a sound basis’; the attempts made from time to time 
to persuade the average steam user that such a high efficiency 
is within his reach are invariably put forward in the 
interests of the would-be seller of a boiler or stoker whose 
desire to sell has obsessed all other considerations. 

Offers of orders subject to the achievement of 85 per cent. 
efficiency are invariably declined or, in lieu of a guarantee, a 
pious promise may be accepted. In the event of its non- 
fulfilment the unwary purchaser may nevertheless be open to 
conviction that he has installed an article which will fulfil 
his needs as well as many another; he will-also find that 
competition for orders subject to 85 per cent. guarantees is 
notably absent, and ultimately he may settle down to pay 
the bill and perchance do sums. 

The writer believes the high efficiency claims which have 
met with your criticism have practically, if not entirely and 
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directly, emanated from the same quarter, and it may be of 
interest. to know that there are other claimants even more 
audacious. 

Mr. Bennis specifies an economiser, a good stoker and a 
superheater as essential to 85 per cent. efficiencies, but the 
Inglis Boiler Syndicate, Ltd., of Glasgow, ask for none of 
these superfluities (!) and yet give more. With forced 
draught on the closed stokehold system, hand-firing, cold 
air and cold feed, they put forward a test showing 89°5 per 
vent. efficiency. 

The test was’ made on land in a specially built boiler 
louse, practically air-tight to retain the fan pressure. 
More notable, however, is the fact that it was “ heat tight,” 
as evidenced by the omission of any radiation loss in all the 
published heat accounts. Refrigerator makers would do 
well to investigate the principles of construction which 
enable a boiler house to contain a high pressure boiler and 
three forced draught furnaces with radiation ni/ during a 
Scotch April. 

The probable results which would be likely to follow the 
substitution of, say, “three patent pneumatic stokers and 
three patent gold medal compressed air furnaces ” (or, if a 
spade must be a spade, shall we say “forced draught 
siokers ?”’), in lieu of the three hand-fired furnaces, are a 
sirain to. contemplate. 

The heat account would surely show a large available 
lalanece of spontaneous British thermal units calling for a 
revision of the Civil Engineers’ form for test reports, to say 
othing of the heresies (!) of Joule and Regnault. 

[t would appear pertinent to ask Mr. Bennis under what 
conditions he would undertake to consume 12 to 15 ewt. 
per hour on an 8 ft. x 30 ft. Lancashire boiler and give 85 
per cenb. efficiency. Whose superheater and economiser 
would he use, and what would be the ratio of the three 
respective heating surface areas 7 

Philosophie Doubt. 





Municipal Trading. 


Whilst the General Election is in progress the time is 
opportune for seeking the opinions of Parliamentary candi- 
dates upon the vexed question of Municipal Trading, and, 
ore especially, upon such matters as the L.C.C. General 
Powers Bill and other Bills of a similar kind, which are 
promoted by different municipalities throughout the country. 

The matter will thus be effectively brought home to the 
members of the House of Commons, and public opinion will 
also be brought to bear on the subject. It is to be hoped 
that all who are concerned for the welfare of the electrical 
industry will support the efforts made to combat the in- 
sidious manner in which these powers are sought. 

Surely the Electrical Contractors’ Association and the 
Manufacturers’ Association may be relied upon to form and 
curry out a plan of campaign to oppose the many Bills which 
are to be brought forward at the forthcoming Parliamentary 
Session. 

Joseph H. Evans. 

Manchester, January 8th, 1906. 





The Birkenhead Corporation electrical supply department 
secms to be a very energetic body. They have begun to 
alvertise for private work. This new-born enthusiasm in 
catering for private orders from private citizens is surely a 
new and, we think, an exceedingly dangerous feature of 
municipal enterprise. It evidently needs looking after. 

Of course, there is a well-defined field for municipal enter- 
prise apart from that of the mere administration of the 
general business of the Corporation. There are what are called 
the monopolies,” such as gas, water and tramways. These 
great public undertakings are carried out by the municipal 
iuthorities, not only because they supply a general demand 
on the part of the public, but mainly by the consideration 
that all such undertakings interfere with the construction of 
the streets in the town or city, which, as a matter of neces- 
sity, must be under the complete control of the authorities. 
So far we are all agreed that the kind of work we have 
referred to should be done by.the municipal authorities 
rather that by private enterprise. The authorities can 
hever with safety hand over the Parliamentary powers 


required for such large undertakings to. any private 
company. 

But beyond that we cannot find any good reason or even 
decent excuse for municipalities attempting to carry on a 
general business, not only at the expense of the ratepayers, 
but in competition with the private traders, who form a portion 
of the community that has. elected these men to office. 
There is something absurd and irrational in municipal 
bodies wandering into thése by-paths of business, and 
attempting to carry on a mixed series of trades—none of 
which they know anything about, and, as a rule, have mani- 
fested no special qualification for managing with any hope 
of success. 

These general remarks, we think, apply to the glaring 
case of Birkenhead, referred to in last week’s ELEcTRIcAtL 
Review. This is a case which affects the eleetrical con- 
tractor very directly. We ask why should a big Corporation 
invade the territory of the electrical contractors in this 
peddling and irritating manner? Possibly they entertain the 
idea that they can do this kind of work better and cheaper 
than a private firm. But supposing (and it is granting a 
great deal) they can do the. work as satisfactorily as the 
private firm. 

Is it wise on the part of any municipal authority to injure, 
if not altogether make it impossible for the private trader to 
carry on, a business he has, after years of struggle, built up 
into a successful undertaking ? Is it a good thing fora 
Corporation to handicap private traders by raising in their 
minds the suspicion that at any moment they may have to 
compete with the Corporation for business to enable them to 
pay the taxes, and to make as much as will supply them with 
the necessities of life—and this by the body of men they have 
elected to administer the affairs of the city? Anyone is 
perfectly aware that no private firm can successfully compete 
with a Corporation. The private firm has a limited capital, 
but the Corporation has the whole body of ratepayers 
behind it. The private firm can only go on by earning a 
profit. The Corporation can go on with equal ease whether 
it has a profit or a loss on its business. The conditions are 
unequal, and just because they are unequal we consider it is 
unfair that a body like the Birkenhead Corporation should 
enter into competition with the electrical contractor for 
business which he is specially trained to execute. It is to be 
hoped that ere long the electrical contractor will be recog- 
nised by municipal authorities as an efficient coadjutor and 
helper in the electrical department of their work. Why 
should that not be everywhere the case now? In Glasgow 
the Corporation and the electrical contractor work together 
hand in hand. There is no friction between the two, and 

we have no hesitation in stating that the work is carried on 
with advantage to the Corporation and benefit to the - 
citizens. : 
T. W. 
Glasgow, January 8th, 1906. 





Protection in Excelsis. 


Your recent leading article entitled “ What is Wrong ?” 
and Mr. W. Pollard Digby’s contribution under the above 
heading are purely negative statements, the one deploring 
the existing state of- things in the engineering trades and 
offering no constructive remedy, the other ridiculing the 
only constructive policy that has been put forward, and quite 
ignoring the fact that Protection has not produced the 
absurd logical ends in Germany which Mr. Digby arrives at 
for Great Britain. 

May I ask : What is the use of theorising on what will, 
or what will not, happen in a case where the number of 
factors are as illimitable as in the evolution of species ? 

There are, however, two broad facts staring us in the face 
which theorists like yourselves and Mr. Digby either ignore 
altogether or answer by speaking of “ invisible” exports, 
interest on loans, &c. 

These are: (1) The German manufacturer can produce 
for his own population of 50 millions and ours of 40 millions, 
i.e., for 90 millions in all ; whilst we have only a population 
of 40 millions for our market. That is, the markets are in 
the ratio of 9: 4, and any manufacturer knows that it is 
quantity which means cheapness. (2) As a result of this 


_ cheapness the German manufacturer can sell many millions 

























































































54 WHE ELECTRICAL: “REVIEW. [vor'ss. No. 1,468, Janvany- 12,3906. 





sterling of goods in this country, a great part of which could 
be made by our own workmen, whilst the money that now 
pays for them would be circulated in this country. (I have 
only taken Germany, as you so-called “ Free-traders”’ say 
that the United States do not count.) 

Never mind about increased prices, trusts, and~ all sorts 
of other bogeys, which may or may not be created, but in 
spite of which protected countries prosper. These are all so 
many red herrings and side issues. Look at the question 
from the above broad aspects and do not blink facts. 

The unfortunate thing about the question is that the 
opposition consists almost entirely of lawyers, philosophers, 
and (with respect) newspaper writers, who have never pro- 
duced a pennyworth of manufactured articles in their lives, 
and who, therefore, have no knowledge of the practical side 
of the law of supply and demand. Stay, though, I believe 
my friend Mr. Digby has had some experience as well in 
the manufacture of gas; and I would ask him if it is not a 
fact that the particular kind he used to deal with has now 
passed almost entirely into the hands of Germany. 

As the firm I am connected with is obliged to import from 
abroad what it could (under -different fiscal conditions) 


manufacture here, I must subscribe myself 
Retaliator. 





Tam glad that such an eminently technical question as 
that of Protection is being discussed in your columns, for the 
remarks of your correspondent “ G ” show that the supporters 
of Protection have got the most ridiculous notions as to the 
governing principles of international trade. 

Your correspondent says that “most peaple realise the 
influence of foreign competition in displacing labour and 
lowering prices.” I should like to know how foreign com- 
petition displaces labour. If America sends us a machine 
tool we have to pay for it—worse luck—and in payment for 
it we send them, say, cotton machinery. If instead of 
buying the American tool we purchase one in England, then 
it is true that there are more mechanics making tools, but 
there are fewer making cotton machinery. As regards the 
effect of competition on prices, surely ‘“ G’’ must know that 
it is the relative prices which cause a flow of trade. For 
instance, if prices in Germany are uniformly higher than in 
England, her people will buy in England, and since we 
won't buy high priced stuff, she has to pay us in gold, the 
fiow of which brings down prices in Germany, and raises 
prices in England until equilibrium is attained. 

In such a_ state of equilibrium—which we always 
approximate to, but never absolutely attain—it is the 
relative ease of production of articlesin England as compared 
with the relative ease of production of the same articles in 
Germany which determines the flow of trade. For instance, 
if articles A and B are produced in both countries, and in 
England it takes 10 units of labour and capital to produce 
A and 7 units to produce B, whilst in Germany it takes 
respectively 20 and 16 units, then there will be a flow of 
trade. England will send B to Germany, and take back’ A 
in exchange. For if Germany sends us 7 (quantity of 
goods) of A, then in England that will be worth 10 of B, 
which Germany will take in. exchange, seeing that in 
Germany itself she could only exchange that 7 of A for 
rather less than 9 of B. 

So we see that, even though Germany is less efficient than 
England in producing deth-A and B, yet they will sell us 
A. On the other hand, if the units required to produce A 
and B in England are 10 and 8 (having thus the same ratio 
as in Germany) there will be no trade. Of course, there are 
modifying features, but it is impossible, in the short space of 
a letter, to consider the subject in all its bearings. 


‘ Frank Foster. 
Manchester, January 6th, 1906. 





I think it would be an advantage to Mr. Pollard. Digby 
before writing himself. on a subject he does not appear clearly 
to understand, if ne would read carefully Mr. Chamberlain’s 
speech in the Birmingham Daily Post of Monday... It does 
not. do to read extracts of these speeches as: reported in 
London papers if one is to get a clear conception of Mr. 
Chamberlain's policy. Mr. Chamberlain has said from the 





commencement of his campaign that he did not advocate 
the taxing of raw material. This one statement places Mr. 
Chamberlain’s policy on a different plane to the policy of 
protection practised in the United States and other countries. 
In the United States a tax is placed on raw material because 
they have the raw material within their doors, and they con- 
sider it better that their money should go into the hands of 
their own working classes, than that it should go into the 
hands of the workmen of other countries even if it does 
raise the price somewhat for raw materials. I will explain 
why this is contrary to the impression which has become 
fixed in the minds of labour leaders in this country ; it is 
to the advantage of the rich man that the working classes 
should earn good wages, and that they should be kept fully 
employed, because the money that passes into the workers’ 
hands is the most active, being the most rapid of all in 
circulating, therefore the most valuable. The working men 
are able to pay for what they require, they are the shop- 
man’s chief support ; being sure of this turnover, the shop- 
man can pay his rent to the rich man for the privilege of 
using his property. In this way the money the rich man gives 
to the working classes returns to him with interest, 
providing it is kept in the country, the rich man is 
the source of the money river, they cast the bread 
on the waters in the shape of money, it circulates through 
the hands of the workers and returns to them buttered 
toast, and as quick as it returns they send it out again in 
increased bulk. That is why Americans become so very 
rich, their manufacturers can afford to experiment, they 
scrap machinery as soon as an improved machine appears on 
the market, and the more they make the more they develop, 
build and spend. What is the position of the English 
capitalist and manufacturer? They cast their money out 
in the same way, but it does not return ; it is carried out to 
sea and it lands on the coast.of Germany and other foreign 
countries. It does not pass through the hands of the 
workers but to the workers of foreign countries, and makes 
the foreign rich man richer instead of the English ; workers 
being deprived of work, can’t spend; shops don’t pay, the 
rents are not paid, and the capitalist, finding he gets no 
return for his money, but frequently a loss, shuts his 
purse and invests his money abroad. Soon the shop- 
keepers and dealers find. however cheap they can sell, there 
is no money about, then comes calamity and distress. The 
working classes are the foundation stones on which a State 
must stand or fall. In conclusion, I beg to enclose some 
printed facts which would interest your readers, a great 
number of them, I am sure, being Tariff Reformers. 


Jaybee. 





The *“ Brighton’? Railway Contract. 


The. ELecrricaL REVIEW was good enough to allow of 
my correcting (in its issue of December 22nd) certain mis- 
conceptions which had arisen as to Westinghouse experience 
in single-phase traction. 

Herr Pforr now writes from the Berlin office of the 
Allgemeine Electricitiits Gesellschaft, to suggest that possibly 
a reason for the Brighton Co.’s accepting his firm’s tender 
for this contract is to be found in its exceptional experience 
in single-phase combined with the multiple-unit- system of 
control. Towhich I reply : Possibly it is. 

My purpose in writing was not to pry into the Brighton 
Co.’s reasons for allocating this contract, but to correct 
certain wrong impressions about the Westinghouse Com- 
panies. By your courtesy I shall correct one more which 
Herr Pforr’s letter is calculated to create. The Westing- 
house Companies have at the present moment over 100 single- 
phase multiple-control systems in commercial operation. 
Westinghouse experience in this respect should therefore be 
25 times as great as that of the Allgemeine Electricitiits 
Gesellschaft, at least, if we are to take it from Herr Pforr 
that their experience is confined to the Spindlersfeld line. 

D. N. Dunlop. 

London, January 10th, 1906. 





Street Srrips.—aA correspondent wants long steel strips 
‘75 in. x *O1 in. and *25 in. x +01 im, and would. be glad 
to receive address of manufacturers. 
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MANUFACTURE OF INSULATED WirEs.—* Lux ” asks for 
particulars of any publications that deal with the manu- 
facture of insulated wires, especially dynamo and instrument 
wires. 








BREACH OF WARRANTY. 
[BY OUR LEGAL CONTRIBUTOR. | 


Ina case which a short time ago came before the Court of Session in 
Scotland, a point of law was raised which is of considerable interest to 
electrical engineers and others who execute orders for the erection of 
machinery. The question under discussion may be briefly stated. 
Suppose an electrical engineer undertakes to supply a dynamo of a 
certain capacity. The machine is delivered in pursuance of the 
contract, but, upon trial, is found to be incapable of doing the work 
required of it. What are the rights of-the seller and the buyer 
respectively ? In the discussion of this question (which, in some 
modified form, must be frequently arising) we encounter an interest- 
ing divergence between the law of England and that which is in 
force-in Scotland. Before proceeding to explain this divergence, 
we may briefly refer to the facts of the case which has suggested the 
preparation of this article. 

We refer to Aird & Coghill v. Pullan & Adams which was decided 
in the Second Division of the Court of Session on December 22nd, 
1904. There the sellers contracted to supply a machine, and to 
erect it on the buyer’s premises in accordance with certain 
stipulated conditions which were admittedly not fulfilled. The 
buyers used the machine, but immediately after its erection they 
complained to the sellers that it did not conform to the contract. 
The sellers did not dispute this, but they represented that 
they were able to put it right, and sent workmen from time 
to time to make alterations. After a lengthy period of 
experiment, extending in the one case to 7 months and in the other 
to 14 months, the buyers definitely rejected the machine. There 
was no user of the machine after this rejection. The Court held in 
the circumstances that the sellers were bound to take the machine 
back, and that the buyers were not liable to pay the price. As we 
shall presently see, great importance attaches to the words which 
we have printed in italics. The report of the case to which we 
have had access does not specify the condition which was broken; 
but we may assume for the present purpose that it was a con- 
dition that the machine would do a certain minimum of work 
within the 24 hours. 

The law now in force in Scotland upon this point is to be found 
in the Sale of Goods Act, 1893, Sec. 11 (2), where it is provided 
that :— In Scotland, failure by the seller te perform any material 
part of a contract of sale is a breach of contract, which entitles the 
buyer either within a reasonable time after delivery to reject the 
goods and treat the contract as repudiated, or to retain the goods 
and treat the failure to perform such material part as a breach, 
which may give rise to a claim for compensation or damages.” It 
Will thus be seen that in Scotland a buyer who is dissatisfied. with 
a machine has the option of either returning it or retaining it, 
and suing for the damages which he has sustained owing 
to his not having got what he bargained for. He must, however, 
make his choice, and abide by*it. This was clearly shown by 
the case of the Electric Construction Co. v. Hurry and Young 
' (1897) 24 Ret. 312) which has for years been a source of perplexity 
in connection with the application to Scotland of the Sale of Goods 
Act, 18938. The sale was that of a dynamo to be erected by the 
sellers on the premises of a customer of the buyers, who were elec- 
trical engineers in Edinburgh. The contract provided that the 
machine should give a certain voltage at a specified number of 
revolutions, but admittedly the machine, when furnished and fitted 
up, did not conform to these conditions. The sellers tried during 
a period of seven months to remedy the defects, but at the end of 
that time, the patience of the buyers and their customer becoming 
exhausted, the buyers wrote to the sellers, stating that “if you can- 
not make the machine work without a loss of 4 volts, you will 
have to remove it.” The sellers did not remove the machine, and 
after a further period of three months, during which nothing was 
done, they brought an action for the price. The whole case turned 
upon the conduct of the buyers during this period of three 
months. The machine was used for the electric lighting of a 
shop in Lothian Road, Edinburgh, and after the request for 
removal above quoted, which was held to be a valid notice 
of a right to reject, the buyers and their customer con- 
tinued, as they had done during the previous seven months, to 
ize the machine with all its disadvantages. In these circum- 
stances it was held that the buyers, who in terms of Sec. 11 (2) of 
the Sale of Goods Act, had originally the alternative remedies of 
rejection or damages, had lost both these rights, and were obliged 
to keep the machine in its imperfect state and to pay the full price 
for it. ’ 

It will be plain, from what has been said, that a buyer in 
Scotland has an absolute right to reject upon failure by the seller 
to perform his contract; and this althongh the buyer may have 
derived considerable advantage from the use of the article. The 
Electric Construction Co.’s case, however, made it clear that the 
option to reject was for good and all. In Scotland, moreover, a mere 
breach of warranty is deemed to be a failure to perform a material 
part of the contract. (Sale of Goods Act, 1893, Sec. 62). 

Coraing now to the law which.is in force in England, we find tbat 
& mere breach of warranty. does. not. give the .buyer the right to 





reject a machine and throw it back upon the seller’s hands. The 
law upon the point is to be found in the Sale of Goods Act, 1893 
(Sec. 11) (1) which provides that (a) where a contract of sale is 
subject to any condition to be fulfilled by the seller, the buyer 
may waive the condition, or may elect to treat the breach of such 
condition as a breach of warranty, and not as a ground for treating 
the contracts repudiated. (4) Whether a stipulation in a contract 
of sale is a condition, the breach of which may give rise to a right 
to treat the contract as repudiated, or a warranty, the breach of 
which may give rise to a claim for damages, but not a right to reject 
the goods and treat the contract as repudiated, depends in each case 
on the construction of the contract. A stipulation may be a con- 
dition, although called a warranty in the contract. (c) Where a 
contract of sale is not severable, and the buyer has accepted the 
goods, or part thereof, or where the contract is for specific goods, 
the property in which has passed to the buyer, the breach of any 
condition to be fulfilled by the seller can only be treated as a 
breach of warranty, and not as a ground for rejecting the goods and 
treating the contract as repudiated, unless there be a term of the 
contract expressed or implied to that effect.” 

It will be noticed that this section leaves the distinction between 
“a warranty ” and “a condition” at large to be decided in accord- 
ance with the construction of each particular contract. Further, 
the definition of “‘ warranty ” in Sec. 62 gives but little assistance. 
The term is there defined to mean “ an agreement with reference to 
goods which are the subject of a contract of sale, but collatoral to 
the main purpose of such contract, the breach of which gives rise to 
a claim for damages, but not to a right to reject the goods and 
treat the contract as repudiated.” 

It is of interest to inquire how the two Scotch cases above referred 
to would have been decided in an English Court. Assume that as 
in the Electric Construction Co.’s case a man was to purchase a 
dynamo capable of giving a certain voltage at a specified number 
of revolutions. If he found out that the machine was incapable of 
doing the work required, it seems that having regard to Sec. 11, 
Sub-see. (1) (c) of the Sale of Goods Act, 1893, he could not reject 
the dynamo altogether unless it was an express term of the contract 
that he should be allowed to do so. In the absence of such a term 
he would, presumably, have the dynamo thrown upon his hands, 
and would be compelled to seek his remedy in damages. We have 
assumed for this purpose that the property in the dynamo passed 
to the buyer as soon as it was put into position by the seller (Sale 
of Goods Act, Sec. 18, R. 2). 

The lesson to be drawn from the two Scotch cases, if interpreted 
according to English law, is that a buyer should take great care to 
see that he expressly reserves to himself the right to reject a 
dynamo or other machine if it proves to be unable to perform the 
work which has been stipulated for. In conclusion, it may be 
observed that the advantage is not all on the side of the Scotch 
buyer, for by Sec. 59 of the Sale of Goods Act, 1893, where a buyer 
in Scotland!has elected to accept goods which he might have 
rejected, and to treat a breach of contract as only giving rise to 
a claim for damages, he may, in an action by the seller for the 
price, be required, in the discretion of the Court, to consign or pay 
into court the price of the goods, or part thereof, or to give other 
reasonable security for the due payment thereof.” 

Mr. Chalmers, in his work on the Sale of Goods Act, says that 
“it is to be regretted that this section was not extended to 
England, where it isa common fraud to keep the goods, and then 
set up against the price an alleged breach of warranty.” 








THE MEASUREMENT OF PRIMING. 


A WRITER in Le Génie Civil lays stress on the importance of mea- 
suring the amount of water entrained with the steam produced by 
a boiler before, accurate knowledge can be obtained of the per- 
formance of a boiler, and he proceeds to give an account of the 
procedure to be followed. ; 

There are, he states, four methods usually adopted, one being to 
condense the whole output of the boiler, a second to use the calori- 
meter, the third the method of F. Brocq, and, fourthly, the salt 
test. 

The first method consists in condensing all the steam produced, 
but it possesses the difficulty that there must be an absolutely tight 
condenser. Combined with the salt test, its results may be very 
precise. 

By the calorimetric method, the difference is noted between the 
heat given up by the steam and what would have been given up by 
the same weight of dry steam. Calling p, the weight of cold water 
flowing to the instrument; P; that of the mixture of steam and 
water at the temperature T; 0, and 4), the initial and final tempera- 
tures of the calorimeter; Ay the latent heat of vaporisation at T 
degrees, where \r is the difference between the total heat of vapori- 
sation gy at Tt degrees (given by Regnault’s well-known formula 
q = 6065 + 0305 r) and the quantity of heat 1, which corre- 
sponds with the cooling of the water between 7 degrees and zero 
(all Centigrade measurements) 


Then \y = gr — T = 6065 + 0305 T — T= 606°5 —. 0695 T. 

If « is the weight of dry steam contained in a unit weight of 
wet. steam, the calorimetric equation is Pp, (0 — 0.) = Pw dv + 
P (T - 64.) 


The proportion of entrained water is1 — 7”. The method per- 
mits of any superheat being ascertained. For a case of superheat- 
ing, x is greater than unity.. The method. gives results- to. within 
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2 or 3 per cent. if certain precautions are taken. The instrument 
must be tight, and also a bad conductor of heat. The steam must 
be made to enter the water of the calorimeter as regularly as pos- 
sible, and the temperature must be read from a thermometer 
sensitive to the tenth of a degree. The temperature of the steam 
is to be deduced from its pressure by a sensitive gauge. 

The quantity « — 1 takes account of the condensation in the 
supply pipe, and if the losses of heat in the calorimeter are im- 
portant, @ is much too small. For these two reasons one finds that 
the weight of entrained water must not be too great. 

The method being instantaneous has the defects that are due to 
that quality. 

By the Brocq method, the difficulty of securing a reading when 
a heavy entrainment of water may be supposed in progress is not 
felt as it is in the preceding method. 

If one encloses in a vessel of fixed capacity and maintained at a 
constant temperature vapour containing water, and then increases the 
capacity of the vessel by the movement of a piston forming one of 
the boundaries of the vessel, the pressure will remain constant and 
equal to the maximum tension of vapour at the temperature just 
so long as there is water to evaporate. As soon as the liquid has 
all evaporated, any further piston movement will reduce the 
pressure. 

The initial volume of the wet vapour is practically equal to the 
volume of dry steam present, and the added volume due to piston 


movement being noted just when the pressure begins to fall, repre-- 


sents the equivalent of the water present, the pressure and tem- 
perature of both the wet and dry volumes being identical, and 
only the change of volume having, therefore, to be noted. 

The apparatus resembles a cock placed in a steam pipe through 
which steam flows from the boiler. The passage way through the 
cock has a fixed capacity, M, and an additional capacity can be 
given to it by a piston movable from outside. The whole cock is 
always kept fully hot, being enveloped by the steam, whether 
closed or open. In making a test, the whole being at equal tem- 
perature, the cock is closed, and the fixed capacity, m, is enclosed. 
The piston is then moved until a bell ceases to sound. The bell 
sounds by the contact made by a flexible closing piece of the vessel, 
m. As soon as this vessel is closed and the water within it begins 
to evaporate, the flexible piece is pushed to form an electric con- 
tact, because the enclosed pressure begins to grow as the moisture 
dries up, and when equal pressure is re-established by the action of 
the moved piston the contact ceases. Once warmed through, rapid 
tests can be taken in quick succession. 

In the fourth or salt test, the relative proportion of salt in a 
sample of water from the boiler, and in a portion of condensed 
steam, is supposed to show the ratio ot priming. 

To carry out a test, one must have the proportion of salt in the 
boiler at the beginning and end of the test period. Calling this 
NM and n,, N = that of the feed water, v = volume of water in the 
boiler, v = volume of water fed in during the test, and 2 = volume 
of water entrained during the same period. Then the amount of 
salt at the start, added to that put in with the feed, must equal the 
amount in the boiler at the finish plus what has been removed by 
priming, and we have the equation— 


Ne + Ny 
VUNot+VN=HVUMt+S > ’ 
2 


whence = 2 


= No ae Np [° (ito — Np) + Vv x By 


The mean ratio of water entrained in the vapour during the 
2 
test is — 
V 


The author then approaches what to us appears the most diffi- 
cult part of the problem, namely, the method of taking a sample of 
steam out of apipe. He shows simply a small pipe with a nozzle 
turned towards the stream of steam in a pipe and centrally placed. 
No one can say if a sample thus secured is or is not a fair sample, 
and this hitherto insuperable difficulty absolutely nullifies, in our 
opinion, all attempts at determining steam dryness from samples. 
No one knows how to take a correct sample, and there the matter 
stands. It is very convenient for some men to quote their boilers 
as producing steam dry to within 1 or 2 per cent., but it is sheer 
surmise all the same. At most it enables those who know no better 
to set down test results which, when properly interpreted, are 
claims to the actual production of heat from nothing. 

The merit of the salt test is its simplicity and its applicability to 
all boilers, except such as have not a certainty of such circulation 
as fc ensure that the water in the boiler is of equal salinity at all 
points. 
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BUSINESS NOTES. 








Consular Notes.—Russ1a.—The Austro-Hungarian 
Consul at Moscow in a recent report states that the substitution of 
electric traction for animal traction on the tramways of that city 
in 1904 gave rise to alarge importation of tramway cars which were 
supplied mostly from Riga and Nuremburg houses and partly from 
Austria-Hungary. The imports amounted in value to 
535,000 roubles, as against 42,000 roubles in the previous year. 
Moreover, an increased number of cars will be required as the 
transformation of the tramway system continues. The importation 
of accessories for electric lighting in 1904 amounted to 20,600 pouds, 
valued at 849,000 roubles, as against 21,900 pouds, valued at 946,000 
roubles in the previous year. Glassware for electric lighting 
purposes is imported from Bohemia, but in the other goods 
German firms rule the market. -The business in table electric 


.DucToRr Co., Lrp., held their annual dinner and smoking concert,at 





lamps, &c., is chiefly in the hands of Berlin and Saxony firms, but 
in fine art table lamps, bronze lamps, &c., Vienna goods do the 
better trade. Gramophones find an ever increasing market, The 
imports in 1904 amounted to 255,000 roubles, as compared with 
202,000 roubles in the previous year. They are also produced in 
the country, but foreign makes, particularly German, American and 
French are more popular, and have no considerable duty to pre- 
vent their importation. Later in his report the Consul states that, 
according to the latest statistics available, which are for the year 
1903, the extension of the telegraph lines in Russia in that year 
amounted to 149,204 versts, making a total length of service of 
358,249 versts, or 28,491 versts more than in tbe previous year. 
The first place of importance amongst the newly-opened lines is 
taken by the direct line St. Petersburg-Moscow-Vladivostock, which 


. adds another tothe existing two lines across Siberia. Moreover, 


direct communication was opened between St. Petersburg and 
Warsaw, Rostor on Don, Wilna, Kiev, Minsk, and Clarkow, as well 
as between Moscow, Simferopol, and Pensa. The following instru- 
ments were added: 233 new Morse apparatus, 55 new Hughes 
apparatus, and 28 new Wheatstone apparatus. The number of 
telegraph stations amounted to 3,180, or 106 more than in the 
previous year. Altogether 20,867,710 telegrams (an increase of 
750,000) were sent, of which 17,730,520 were internal and 3,137,190 
foreign. Of the latter 1,395,641 were dispatched abroad, 1,495,382 
received from abroad, and 246,267 were in transit. The number of 
telephone systems amounted to 104, of which 92 beionged.to the 
government, and twelve were private undertakings. The length of 
line amounts to 107,249 versts. The post and telegraph systems 
are the most profitable undertakings of the government. The 
gross receipts in 1903 amounted to 58,274,016 roubles, the gross 
expenses to 39,114,297 roubles, leaving a net income of 19,159,719 
roubles (about 14 million roubles more than in the previous 
years). ; 

The Austro-Hungarian Consul at St. Petersburg reports that 
the imports of electrical machines into the whole of Russia in 
1904 amounted to 786,000 roubles, as against 717,000 roubles in the 
previous year. About 70 per cent. of the imports are from Germany, 
and 10 percent. from the United Kingdom. The imports from 
Austria-Hungary increased from £1,150 in 1903 to £5,300 
in 1904. 

Eeypt.—The Austro-Hungarian Consul at Cairo, in a recent 
report, states that the number of messages dispatched by the tele- 
graph offices in 1904 amounted to 1,825,000, or an increase of 
179,000 as compared with the previous year. The greater part of 
this number were Arabian telegrams. Telephonic communications 
also show a steady increase. The inter-urban telephone system, 
i.e., the system between Alexandria and Cairo, has greatly facili- 
tated business. In 1904 attempts were also made to arrange for 
communication between the several provinces. A deeply-felt need 
will be satisfied should these proposals be carried out, and it is 
quite anticipated that the 1,300 lines in existence at the end of 
1904 will be greatly increased in the near future. 


* Weldite.”—At the Hyde Park sheds of the Corporation 
Tramways, Manchester, a demonstration of the Weldite system of 
rail welding was recently made in the presence of several muni- 
cipal and tramway officials, as well as directors of Weldite, Ltd., 
under the directions of Mr. W. H. Cole, M.A.I.E.E., the general 
manager of the company. By means of a newly discovered re- 
agent, iron oxides are reduced to the pure iron, and the reaction 
evolves a temperature of over 5,000° F. This heat is utilised, 
together with the molten metal produced, in welding, or rather 
melting, the rail ends together, so that the joint no longer exists 
asa joint. The improved appliances used, as well as the low cost 
of the material itself, are said to make it possible to produce a 
welded joint on a par, as to cost, with that of a fished and bonded 
joint. Weldite is made and controlled by British capital, and is 
in the hands of experts on rail welding. We are not as yet aware 
of the nature of its constituents. 


Lancashire Dynamo Contracts.—The LANCASHIRE 
Dynamo anD Motor Co., Lrp., has recently secured the following 
contracts :— 

Llanrindod Wells Electric Light and Power Co.—One 350-xw. generator for 
direct coupling to Howden engine. ° 

Southport Corporation.—-One automatic, reversible, motor-driven booster, 
Turnbull & McLeod patent, and switchboard. 

Pontypridd Corporation (per Tudor Accumulator Co.).—One automatic 
reversible booster, three-wire for traction and lighting. 


Higgins v. Liverpool Corporation.—In the Liverpool 
Court of Passage on January 4th, before Mr. W. F. K. Taylor, K.C., 
and a special jury, Jas. Higgins sued the Liverpool Corporation for 
damages for personal injuries. 

It appeared that on July 23rd plaintiff was cycling in Smithdown 
Road, and in crossing into another thoroughfare the wheel of his 
machine caught in the metals, which, it was alleged, had worked up 
above the level of the road. There was an electric car behind, and 
before plaintiff could get proper control of his machine, he was 
struck by the car, and so seriously injured that he would require 
assiduous skilled nursing for the rest of his life. It was contended 
on behalf‘of the plaintiff that the driver of the car was not keeping 
a proper lookout at the time. 

For the defence, negligence was denied, and it was jargued that, 
if there was negligence, it was contributed to by the plaintiff 
himself. : 

Ultimately terms, which were not disclosed, were agreed upon by 
counsel. - 


Annual Dinner.—On Friday, December 22nd, the 
employés and directors of the Sumprirmp UNpgraRrounp Con- 
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the Royal Court Hotel, Liverpool. In the unavoidable absence of 
Mr. Chas. MacIver, chairman of the company, Mr. F. A. Pocklington, 
managing director, presided, supported by the directors and depart- 
ment managers. The customary loyal toasts having been duly 


‘ honoured, the chairman briefly reviewed the work of the company 


in the past, and gave instances of the continued success which had 
attended the work of the staff in the various departments. The 
toast of the evening, was. ‘Success to the S.U.C. Co.”; the 
remainder of the evening was devoted to songsand recitations given 
by the employés. 


Rubber.—Reuter’s correspondent at Barbados reports 
that specimens of rubber have been collected by the aboriginal 
Indians of the North-West District of British Guiana, and proved 
to be of a very superior quality, possessing great elasticity. 


Emergency Card.—Messrs. R. N. Cunnrncuam & Co., 
of 171, Edgware Road, W.., are circulating a card to be hung on the 
premises of electric light consumers, informing them that whenever 
an electric light fails or an electrician is required, they should 
telephone to certain numbers—one for day and another for night 
service. This is an enterprising effort to secure contracting business. 


Prices Advance.—Messrs. W. T. Hentey’s TELE- 
GRAPH Wogks, Co., Ltp., announce that owing to continued rise in 
the prices of raw materials (particularly copper and Para rubber), 
all outstanding quotations for rubber insulated electric light wires 
and cables are withdrawn, and the prices contained in their lists, 
dated February and May, 1905, are increased by 10 per cent., the 
trade and cash discounts remaining as at present. 

The STERLING TELEPHONE AND ExeEctric Co., of London, have 
notified the trade of a 5 per cent. increase in prices of all their 
manufactures. 

Mzssrs. Marsu, Son & Co., Lrp., announce an increase of 5 per 
ceut. in prices from January 1st. 

Mr. A. P. LunpBERG is also announcing a net increase of 5 per 
cent. in prices, to take effect from February Ist. 

Prices are also advancing in America, for the last issue of 
New York Electricity says:—‘“ It is reported that owing to the 
increased cost of material, especially copper, the selling price of 
electrical machinery will be advanced about 10 per cent.” 


Trade in 1905,—We have received from the editor of 
the Chamber of Commerce Journal an advance copy of his Annual 
Trade Review, containing special reports from the leading centres of 
commerce and industry in the United Kingdom. 


Lamp Prices Reduced.—The Brush ELectricaL 
ENGINEERING Co., LTp., is announcing to buyers of incandescent 
electric lamps that it is prepared to quote reduced prices for large 
quantities, 

Book Notices.—7he Scottish Central Electric Power Co. ; 
Description of Works, &c.—This is a stiffly bound little book of 
some 100 pages, designed to familiarise the possible consumers 
with the operations and business of the company. The book is 
profusely illustrated, and the descriptive rhatter covers the com- 
pany’s Bonnybridge generating station, the No. 1 sub-station which 
was built for supplying the Falkirk tramways, and a number of 
practical examples of successful electrical driving, together with 
the respective users’ opinions and sundry other matter of general 
interest to power users. The company’s head office is 34, North 
Bridge Street, Edinburgh. 

“Surface Contact Traction.” {By W. Noble Twelvetrees. A 
reprint from the Engineering Review of illustrated articles dealing 
with the more prominent surface contact systems. 

“Wireless Telegraphy and Telephony.” By Prof. D. Mazzotto ; 
translated by 8. R. Bottone. London: Whittaker & Co. 6s. net. 

“The Steam Engine Indicator and Indicator Diagrams.” By 
W. Worby Beaumont. Second edition. ‘Motive Power and 
Gearing for Electrical Machinery.” By E. Tremlett Carter, revised 
by G. Thomas Davies. Second edition. London: The Electrician 
Printing and Publishing Co., |Ltd. 6s. net and 12s, 6d. net 
respectively. 

‘‘ Bulletin of the Massachusetts Institute of Technology.” Cata- 
logue, December, 1905.° Vol. 41, No. 1. Boston, Mass.: The 
Iustitute. : 

“ Annual Report of the Smithsonian Institution, 1904.” Wash- 
ington, D.C.: The Institution. 

‘‘Lockwood’s Builder’s, Architect’s, Contractor’s and Engineer’s 
Price Book for 1906.” Edited by F. T. W. Miller. London: 
Crosby Lockwood & Son. 4s. 

“Tnternationaler Telegraphisten-Kalender, an International 
Handbook for Telegraphists, 1906.” By Geo. Evans and Otto 
Cantzler. Gartz a. Oder: Karl Fiebelkorn. 


Dissolutions and Liquidations,—PrRrecra SEAMLESS 
StrEeL Tuss Co., Lrtp.—Creditors are to send particulars of their 
debts, &e., to the liquidator, Mr. R. A. Felton, 181, Edmund Street, 
Birmingham, by February 10th. 

Motor Traction Co., Lrp.—Creditors must send particulars of 
debts, &., to Mr. John Baker, Eldon Street House, E.C., the 
liquidator, by January 31st. 

Car Trust Investment Co., Lrp.—Creditors must send parti- 
culars of debts, &c., to the liquidator, Mr. W. B. Peat, 11, Iron- 
monger Lane, E.C., by February 17th. 

Stzam Power Synpicatr, Lrp.—A meeting is to be held on 
February 14th, at 2, Queen Anne’s Gate, Westminster, S.W., to hear 
an account of the winding up from the liquidator, Mr. H. Wall 
Wilkinson. 

HampsteaD Exxorric Suppiy Co., Lrp.—A meeting is to be held 
at 5, Coleman Street, E.C., on February 7th, to hear an account of 
the winding up from the liquidator, Mr. S. V. Tiddy. 





The partnership existing between Messrs, J. Gonne and W. R. N 
Gard (Wm. Garp & Co., electrical engineers, 54, St. Dunstan’s 
Road, Canterbury) has been dissolved by order of the Chancery 
Division of the High Court. 

The partnership existing between Mr. H. G. Shoolbred' and Mr. 
F. R. Connell as electric light and power engineers and contractors 
has been dissolved, the latter retiring. Mr. H. G. Shoolbred has 
taken over the whole business, and will continue to trade under the 
old name (SHOOLBRED & ConnELL). The London office has been 
removed from 146, Fleet Street to 231, Strand, W.C. 


Catalogues and Lists.—Messrs.€ Dick, Kerr «& Co. 
Lrp., London, E.C.—New catalogue of direct current stationary 
motors, with some very fine half-tone and diagrammatic illustra- 
tions. Tabulated data regarding jhorse-powers, speeds and effi- 
ciencies, also dimensional particulars, appear, followed by a brief 
general description of the motors. A line of crane motors of from 
2 to 55 H.P., also controllers for same, are described. 

The Dominion BELTING AND Mitt FURNISHING Co., Colonial 
Avenue, Minories, E.C.—Small pamphlet bringing before the trade 
their three leading lines, the ‘‘Campile” patent woven belting, “ Nut- 
Tan” belting, and “ Brigade” brand fire hose. Another publication 
gives full particulars of prices of the company’s manufactures. 

Mzssrs. Gissons Bros., Lrp., Dibdale Works, Dudley.—Cata- 
logue giving information and many illustrations of their band con- 
veyors and accessories. Photographs which have been included 
show the improvements in the manufacture and design of the con- 
veyors since the last list was issued. 

Messrs. HERBERT TERRY & Sons, Novelty Works, Redditch.— 
New catalogue of hardened and tempered steel springs, wirework, 
clips, &c., which they manufacture for all engineering and electrical 
purposes. 

SmmeLex STEEL Conpurt Co., Lrp., Birmingham.—Small pocket 
list- giving details of the latest additions to their system, and stating, 
in condensed form, the prices of ordinary and screwed material. 

Mzssrs. A. ScHonFIELD & Co., Glasgow.—List giving current 
prices of their iron and steel plates, bars, angles, shafting, é&c. 

The BrusH ELEctTRicaAL ENGINEERING Co., Ltp.—Copy of the 
December, 1905, Brush Budget, containing some interesting matter 
relating to, and various photographic views of, work executed by 
the company. 

Messrs. Exectromorors, Lrp., Openshaw.—Number of excel- 
lently illustrated sheets in an expanding cover, allowing for 
further additions, describing the company’s manufactures in con- 
tinuous-current dynamos and motors, also giving priced and output 
information ; motor-starting rheostats, totally enclosed motors, wall 
brackets with belt tightening gear, crane and hoist motors, pro- 
tected and semi-enclosed motors, spare motor and dynamo details, 
spur reduction gear, worm gears, electric propellor fans, &c., are 
included. 

Messrs. WaLtTER NEwsoup & Co., Lrp., 107-8, Upper Thames 
Street, E.C.—New abridged catalogue of lathes, drilling machines, 
punching and shearing, plate bending and other macbines, also 
shafting, travelling cranes, winches, pulley blocks, rotary blowers, 
anvils, steel hammers, governors, steam engines and boilers, &c. 

Mzssrs. L. E. Wirson &,Co., Cross Street, Manchester.—Small 
8-pp. pamphlet relating to telephone installation troubles, and 
offering their services as telephone experts and engineers. 

Messrs. A. W. Watt, Lrp., Guildford.—1906 Booklet of Roc 
motor cycles. 

Sir W. G. Anmstronc, WuHitwortH & Co., Lrp., Ashton Road, 
Openshaw, Manchester.—New and enlarged edition of their price 
list of Whitworth standard thread screwing apparatus, working and 
machine taps, &c., required in engineering workshops. Special 
attention is directed to their new interchangeable guide screw 
stock and dies just introduced. 

LaHuMEYER Exectrican Co., Lrp., London, W.C.—Price list of 
Centrator motors, the special feature of which is the reduction of 
speed, which is obtained by means of rolling friction only. Such a 
motor is specially applicable with textile machines, printing presses 
and like machines where space is a consideration. The slow-speed 
shaft runs in line with, although not directly connected to, the 
high-speed motor shaft. The centrator motor can be installed on 
three-phase or continuous current circuits with equal facility. 

Messrs. Epwarp Le Bas & Co., Dock House, Billiter Street, 
E.C.—Illustrated list describing their new patent smooth-bore 
differential coupling for steam, gas, compressed air, hydraulic and 
other pipes. The face-to-face joint of the pipes renders it impossible 
for the fluids to touch the threads or the coupling. 

GENERAL Execrric Co., Lrp., London.—Copy of December 
“ Progress Sheet,” giving illustrations and details of their railway 
electric bell coupling, ‘‘ Pedestal ” main cut-outs, Quadrant switches, 
“New Era” fitting blocks, “‘Cash’s” patent chain, traction tele- 
phones and other specialities. 

Messrs. L. ANDREW & Co., 2, Carr Street, Blackfriars, Man- 
chester.—Net wholesale price list of insulating materials for- elec- 
trical purposes—ebonite, vulcanised fibre, pressspahn, leatheroid, 
asbestos, mica, insulating tapes, &c.  _- 

Msssrs. Wittans & Roprnson, Lrp., Rugby.—28-pp. pamphlet 
describing their improved method of casting alloys. by their 


' “Eatonia” process, for bearings, pump rods, &c. The application 


of these alloys to high-speed engines, tramcars, motor-cars, gas 
engines, and so on, is referred to. Various tests are recorded, 
including tensile tests, also crushing tests, which were made to show 
that bearing metals, when treated by the ‘“ Eatonia ” method, have 
their powers of resistance to crushing and “creeping” greatly 
increased. Messrs. Willans are making large quantities of aluminium 
castings for motor-car work, and having a large foundry with big 
electric cranes, they are prepared to supply heavy iron castings up 
to 30 tons in weight. g : 
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Mapper Bros. & Tuompson, Lrp.—New edition of recorder 
catalogue, dealing with N.C.S. recording ammeters and voltmeters 
for direct and alternating currents. The records can be either on 
daily charts or on continuous rolls. 

*Mussrs:"Brown, Boveri & Co. (Messrs. Richardsons, West- 
garth & C€o:; Hartlepool).—Illustrated brochure describing the com- 
pany’s system of electric driving for ring-spinning machines. 
"Masses. Berctuem & Younc, Lrp., 12, Camomile Street, E.C. 
—A full price list describing and neatly illustrating the various 
styles of Bandy electric arc lamps of open and enclosed types, 
flame and stage lamps, and arc lamp parts and details. Hoisting 
gear, arc lamp brackets, and posts, are also particularised and 
shown. 

Messrs: Frerranti, Lrp., HoNinwood.—Catalogue No. 62 of 
single-pole single-throw, slow break knife switches. 

‘Messrs. JosepH Apamson & Co., Hyde.—Illustrated pamphlets 
dealing respectively with crane controllers with magnetic blow out 
for electric cranes and hoists, and with the electric travelling cranes 
supplied to the Wallsend, Slipway & Engineering Co., Ltd. 


Trade Announcements.—On January 1st the Sturte- 
vant Engineering Co., Ltd., of 147, Queen Victoria Street, E.C., 
handed over the entire control of the electrical side of their 
business, which now manufactures and sells the well-known 
“Tgranic”- motor-controlling apparatus, to the ApDams Manv- 
FACcTURING Co., Lrp., of the same address, who have extensive 
works~ at Bedford. Mr. A. H. Adams, as a director of the 
Sturtevant Engineering Co., Ltd., has for some years devoted a 
great deal of his time to’ the development of that branch of the 
Sturtevant Co.’s business connected with the sale of motor- 
controlling apparatus. The rapid growth of this business -called 
for‘increased manufacturing facilities, and the Adams Manu- 
facturing Co., Litd., has been formed expressly for the purpose of 
manufacturing and selling “Igranic” motor-controlling gear and 
the ““Adams-Hewitt” petrol motor-cars. An up-to-date works has 
been built at Bedford, fitted throughout with the most modern 
machine tools and labour-saving appliances, a large portion of 
which will be specially laid out and used exclusively for the manu- 
facture of “ Igranic” rheostats. The personnel of the business will 
remain exactly as heretofore. 

Mussrs. IRonsIDE, Son & Co., owing to increased business, are 
enlarging the firm. Mr. Charles Dyckerhoff is now a partner in the 
firm, which will be known as Ironside, Son & Dyckerhoff, and will 
continue its engineering, metal and other departments at 16, Water 
Lane, Great Tower Street, E.C. 

The office of the EumMorn’s GERMAN AND AUSTRO-HUNGARIAN 
Merat Co., Lrp., has been removed to Finsbury House, Blomfield 
Street, E.C. 

Mussrs. JoHN HuntEeR & Co., mechanical and electrical engineers, 
announce that on and after the 10th inst. their address will be 
11, Paradise Street, Liverpool, where they have taken more 
extensive premises, 

Mussrs. ARCHIBALD J. WricHT, Lrp., Leyton Green Road, N.E. 
—Supplementary sheet of electric novelties. 


Mexican Rubber.—A big rubber company is being 
formed ‘to exploit concessions in Mexico, with £6,000,000 capital, 
and John D. Rockefeller, jun., as president. The company says 


that “Mexico should produce rubber equal in quality to African - 


rubber. 


Assessment Appeal.—The Birmingham Daily Post 
says that at the Warwick Quarter Sessions last week the appeal of 
the: British THomson-Hovuston Co. against their assessment at 
Rugby was respited till next-sessions. 


Calendars and ° Diaries—Messrs. McCiurE AND 
WHITFIELD, of Stockport, have sent us a Letts’s self-opening pocket 
diary;and note-book for 1906, It contains a great deal of useful 
general information, a £1,000 accident insurance coupon, and a 
number of pages devoted to descriptions and illustrations of the 

“ Mérsey™ generators and motors. 

A-wall calendar with monthly slips, above which is an attractive 
view in-colours of a Continental canal, has been received from 
Messas.. R. W. Vicarey, Lrp., of Stafford. A copy of their 
pamphlet, giving reasons why storage batteries fail, has also been 
received: 

‘Mxésrs. Horace Snion & Co., of 43, Mincing Lane, E.C., 
specialists for office electric lighting, have issued a wall calendar 
088 monthly tear-off slips. The card tells the owner to ring up 

4 Central for urgent matters. 

Messrs. Wirry & Wyatt, Lrp., London, have issued a very large 
wall sheet calendar for the year. A view of the firm’s offices is 
sufrounded by illustrations of their engineering specialities, asbestos 

goods, small tools, anvils, tube expanders, é&c. 

From Tak Newcasrix-ox-Tyne Execraic Suppiy Co., Lrp., we 
have received a very neatly framed copy of the coloured frontispiece 
of the ‘7'yneside Electrical Pioneer depicting an after Christmas 
dinner party seated around an electric radiator. 

Tur GreneRAt-Exrcrric Co:, Lrp,, of London, has sent us a 
desk engagement block with a bulky book fixed thereon in which to 
keep anote of-our year’s appointments. 

From’ Mussks. T. Harpina Cuurton & Co., Lrp., of Leeds, we 
have ‘received a wall calendar with monthly slips. rs reproduction 
in colours from Asti’s beautiful painting, “Lenore,” will compel us 
to | this calendar a place of honour on our walls. 

pot Smretirmp Unprercrounp Conpuctor Co., Lrp., of Liver- 

pool; have ‘sent us a small and handy desk blotter, upon. which 

zat a ti Silapdat and photographic view of their Olympian 
tion s 

Mavor & Covtsox, Lrp., of Glasgow, on their January 

‘amen date c ard give a diagram illustrating the rapid progress of 


They have further sent us a hanging wall calendar with monthly 
sheets, with good bold figuring, for the year. 

Once again we are favoured by Mussrs. Gerpen & Laner with a 
handy vest-pocket diary forthe year. In addition to the insurance 
policy, there area number of engineering tables embodied therein, 
which.have been selected by Mr. Geipel. 


U.S. Duty on Powdered Carbon,—The United States 
Custom appraisers have decided that powdered carbon for use in 
the construction of dry batteries is dutiable at the rate of 35 per 
cent. ai valorem. 


Ferranti Switchgear Contracts.— Messrs. FerRantI, 
Lrp., have recently received the following orders for switch- 
gear, &c. :— 

L.T., A.c. three-phase switchboard for Luipaards Vlei Estate Gold Mining 
Co., Ltd 

C.c. and a.c. three-phase switchgear and transformers for H.T. transmission 
scheme in Japan. 

c.c. substation switchgear for Glasgow Corporation. 

c.c. battery and booster switchgear for Pontypridd U.D.C. 

H.T., A.C,, three-phase and L.T. D.c. switchgear for abroad. 

E.H. tT. main and'sub-station and L.t. a.c. sub-station switchboards for the 
Dublin Corporation. 

Extensions to u.T. switchgear at Wimbledon. 


Brush Contracts. Brush ExnecrricaL ENGI- 
NEERING Co., has booked the following orders :— 


Croydon (per B.E.T. Co.).—Booster set. 

Bournemouth Corporation.—Five cars with Brush trucks and Westinghouse 
equipments. 

Swindon.—Three cars complete with radial trucks and Brush equipments. 

Wimbledon U.D.C.—Two electric pumping sets. 

Greenock-Port Glasgow Tramways Co.—-Three cars complete with radial 
trucks and Brush motor equipments. 

Neumann & Co., South Africa.—Three 50-Kw. transformers. 





Point ControlJers——Messrs. Dixon & Son, Lrp., 
have lately received an order for 17 Turner’s patent point con- 
trollers from Mr, A: Baker, Birmingham Corporation tramways ; 
also orders for sample point controllers for Bury, Rochdale, 
Preston and Oldham. 


Ozone Generators.—We have received an advance proof 
of a pamphlet describing the Craig ozone generators, patented and 
manufactured by Mr. J. R. Craic, Jun., of 145, Bath Street, 
Glasgow. A reporton the apparatus by Mr> J. Clark, at: the City 
Analysts’ Laboratory, Glasgow, states that the generator produces 
53°6 milligrams of ozone per 100 cb. ft. of air. A Press view of 
the apparatus took place on the 3rd inst. at Glasgow. 


British Exhibitions Abroad,—In the Board of Trade 
Journal the Board draw the attention of the commercial community 
to the fact that Mr. E, J. Cattell, their correspondent at Cape 
Town (whois also the Secretary of the Cape Town Chamber of 
Commerce), and Mr. A. Finn, H.M. Consalat Chicago, are prepared 


‘to receive samples from British manufacturers, at the manufacturers’ 


risk, but free of. expense to them except as noted below, and to 
exhibit such samples réspectively at the Chamber of Commerce.and 
at the Consulate. Prices should be attached in sterling f.o.b. or 
c.i.f., or, if possible, in currency, landed, duty paid. “No charge is 
proposed at Cape Town, but at Chicago a small sum of 5s. per 
sq. ft. occupied by the exhibitors has to be made for any period not 
longer than a year. 


Charge of Fraud.—At Marlborough Street on 5th inst. 
J. S. Sayer, 67, described as an electrician, was charged with having 
obtained sums of £1 10s. 6d. and £2 2s. from Mr. Duncan Watson, 
electrical. engineer, 102, Charing Cross Road, W.C., by false pre- 
tences. In evidence Mr. Watson stated that last September Sayer 
called at his office and asked if he would tender to specifications, 
which he produced, for the fitting of electric light to the. residences 
of Mr. Thomas A. Cotton, J.P., of The Mount, Bishopstoke, Hants ; 
Captain Bucklar, of Berry Lodge, Hambledon; and Sir. F. 
Fitzwygram, Bart., of Leigh Park, Havant.. Believing the specifi- 
cations tobe bund fide, he gave tenders, and when Sayer asked for 
deposits he advanced them, but declined-to lend him money to pay 
expenses for.a visit to the country in connection with the matter. 
One of the tenders amounted to £630, and another to £1,160. 
Subsequently the prisoner wrote stating that. two of the contracts 
had fallen through. He (Mr. Watson) since the arrest had received 
from the prisoner a cheque for. the money advanced, but had not 
paid it into his bank... According to the Morning Advertiser report 
Mr. Thomas A. Cotton said that Sayer.called upon him once, but 
the interview. was very brief, and he had no thought of having the 
electric light fitted. George Cox, steward to Sir F. Fitzwygram, 
said he did: not know the prisoner, and. no electric light fitting 
was required at Leigh Park. Detective-sergeant Curry said he had 
ascertained that the prisoner had obtained about £200 during the 
past few years. Mr. Jobn Haynes, solicitor, who appeared for the 
defence, said that. there was an explanation of the affair, and 
questioned whether there was a case to go before ‘a jury. Mr. 
Kennedy said a jury must decide the matter, and committed the 
eater for trial, allowing bail. 





semen emma eS. 





New Fields to Conquer,—A correspondent, who signs 
himself “ Optimist,” writes thus:—‘It will no doubt interest your 
readers, especially those whose views on electric lighting are pessi- 
mistic, to. hear that a newly formed electric supply company in 
South Northumberland has just received an nyt from a firm of 
brewers for an eStimate for lighting the ‘Sun.’” 








the. *t Pick-quick ” coal-cutters between the years 1897 and 1905. 
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On Tuesday last, the 9th inst., we had the pleasure of 


viewing the first regular tramway in this country constructed 


mn the “G.B.” sur- 
face contact system, 
at Lincoln, for the 
Corporation of that 
town. 

It will be recalled 
that we described 
ithe above system 
some two years ago, 
when its very satis- 
factory operation on 
ile company’s ex- 
perimental track at 
Ilford led us to 
prognosticate 
favourably as_ to its 
future development. 

It is, therefore. 
a matter for con- 
vratulation that the 
inventors’ expecta- 


tions have been, so 


far, fulfilled at Lincoln, 


(3 miles single track) have been in! operation for the past 


eight weeks or so, 


THE “G.B.” SURFACE CONTACT SYSTEM AT LINCOLN. 





The joints are of 


anchor joints are also employed, 

















VIEW OFSTHE LINCOLN TRACK, SHOWING Contact’ Stups@anp BLocks Fixep. 


utilised for the above purpose. 






the anchor type, and intermediate 


Owing to the 
use of magnetically- 
worked collectors 
under the cars, 
it has, of course, 
been necessary 
to use non- 
magnetic — track 
work at the 
crossings, «&c., 
which  inelude 
two level rail- 
Way crossings in 
High Street, in 
addition to — the 
ordinary and special 
track work met with 
on the routes and 
at the car-shed. 

* Era” mangan- 
ese steel points and 


crossings, and short 


Manganese steel sections in the loops, &e., have been 


The tracks are paved with both setts and Jarrah blocks, 








Fics. 2 aND 3.—TRACK 


The Lincoln Corporation tramways are built to the 
4 ft. 84) in. gauge, with British Standard section rails, 
weighing variously 100 and 106 Ib. per yard, laid on the 
usual concrete bed. 




















eke . 66 ies Wipes ? 
and the rail joints are bonded with ‘ Forest City 
protected bonds, the same makers long stranded cable bonds 
being supplied for bonding iover the points and crossings, 


and for inter-rail und inter-track bonding. 


] a sae oo = . 
Work at LINCOLN, SHOWING STUD Firrincs In PosiTloN?AND InsPEcTION Box. 
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The electrical equipment is practically identical with that mounted on insulators. Drainage connections are also pro- ‘ 
described in our previous article ; its main features are as vided at the lowest points in the conduit. 
follows :— Eight double-deck Brush cars, mounted on the same 
A series of contact studs, spaced at 9 ft. intervals, are | company’s radial trucks, have been provided: these are § 
placed midway between the track rails throughout the route. equipped with Westinghouse motorsand controllers, and collect- e 
ing gear by the “G.B.” Surface Contact Co. ; ) 
The collector consists of achain of iron shoes, ES \ 
strung on to a length of stranded cable, and 4 il 
spring suspended from one pole of a magnet & 
fixed under the car. The magnet is normally p 
excited from a Pritchetts & Gold battery ; cl 
the arrangement is such, however, that C 
when the motors are taking a small current ci 
the latter assists in the excitation, and when tl 
the current increases it also recharges the bat- il 
tery, so that the latter is continually charged m 
and discharged alternately. au 
The ends of the collector form polar ex- tl 
tensions, which ensure that the switch piece tl 
shall not break contact with the power cable st 
until after the collecting chain has left the H 
stud head : furthermore, the single collecting in 
chain fitted on the Lincoln cars, is always fo 
in contact with a stud, so that no break of th 
circuit can under ordinary circumstances } & to 
KW ERREREESES occur, other than of a small leakage current. I: C 
The total leakage current averages on the i 
Fic. 4.—SECTIONS SHOWING THE Contact StuD aND SwiTcH PIECE. 3 miles open at Lincoln ‘3 ampere at 500 volts. as 
The current used to excite the collecting til 
The stud heads are of cast-iron, measuring 10 in. x 25 in., magnets is 11 amperes at 18 volts, or with an average car i. te 
are easily detachable, are fixed in a solid block of granite, and speed of 8 miles per hour, some ‘0247 unit per car-mile. | pa 
possess the good feature of being flush with the road surface. Cars have been run over the Lincoln route at a measured CO 
The stalk of the stud which is now in the form of a casting, — speed of 20 miles per hour, at which speed collection was lit 
and contains the switchpiece at its lower extremity, projects absolutely continuous. 
OX 
bu 
an 
he 
iv fre 
int 
ab 
thi 
Fic, 5.—DIAGRAM SHOWING THE ORIGINAL ARRANGEMENT OF CoLnLEctTorRS: ‘THE LINCOLN Cars HAVE ONE COLLECTOR ONLY. aff 
64 
downwards to a 5-in, stoneware conduit, in which runs a bare Thesystem isa comparatively simple one, easy of installation, the 
stranded galvanised iron power cable, 1} in. diameter, sup- and not expensive in the first instance ; the collecting chains 
ported on insulators. The latter are mounted on metal pins, are apparently good for 12. months’ wear, and equally with 
one end of which is connected to an earthed galvanised strip, the stud heads are renewable at the cost of a few shillings, 
which effectually prevents leakage to the studs. and the spring suspension of the switch piece in the contact 
The small switchpiece above mentioned is the only moving stud has proved itself, experimentally at least, good for more 
part in the electrical track 
equipment; it is sus- 
pended freely by means of 4 
un insulated ~~ phosphor- j 
bronze spring within the | 
lower forked end of the 4 
stalk, and provided with a : 
carbon contact piece and 
flexible copper connections : 
to the upper portion of j 


the stud. The switch- 
pieces, of course, only make 
contact with the power 
cable under the influence 
of the car magnet, and at 
the moment when it is 
passing over the studs. 
Figs. 4. and 6 show 
clearly the various parts 
of the stud fitting, and the 











section of conduit im- Fic. 6.—Virw SHOWING « StTuD FITTING AND ACCESSORIES, 

mediately underneath. The 

underside of the conduit at Lincoln is 16 in. below rail than 20 years’ arduous wear. We understand :that there is 

level, with some 5} in.-of concrete between the top of the every probability of the Lincoln system being extended 

conduit.and the bottom of the granite paving. in the near future, when its claims to consideration by the 
Access boxes are provided at intervals in the conduit, in tramway man, as an alternative to the trolley system, will, no 


which the ends of the power cable are led to terminal bars — doubt, be fully satisfied. 
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AND CITY RAILWAY. 


SoME few months ago, the Brush Elec ‘trical Engineering Co. 
exhibited a sample steel car. built by them for the Great 


Northern, Piccadilly and Brompton Rail- 
way, which was at the time described and 
illustrated in these columns. 

The steel car, for electrical, and more 
particularly for tube work, is bound to 
come. Its immunity from fire risks, de- 
creased weight compared with the wooden 
car, and greater structural durability than 
the latter, are features which may well 
induce consideration in connection with 
main line working, and give it undoubted 
advantages for “tube” railways. In 
this connection it is interesting to note 
that the Brush Co, are constructing 18 
steel cars for the Great Northern and City 
Railway, where wooden coaches have been 
in use hitherto, also 34 steel tramway cars 
for the L.C.C. Holborn to Strand subway ; 
the company has a further sub-contract 
to supply 21 steel cars for the Brighton 
Co.’s single-phase electrical section. The 
Great Northern and City cars may betaken 
as typical of steel construction at the present 
time ; steel under-frames, corner posts, in- 





STEEL CARS FOR THE GREAT NORTHERN 





In the construction of the cars, the full depth of the side 
has been utilised as a girder, with top and bottom members 
of angle and channel steel respectively, stiffened by suitable 
vertical members of angle and channel section. The under- 
frame is strongly built up of girders, with a floor plate 











termediate pillars, car lines and outside 
panels, together with a sheet-steel floor 
covered with a non-inflammable layer of 
lito-silo, areamong the prominent features. 

The lito-silo is a composition of whiting, cork dust, iron 
oxide and cement, which resembles linoleum in its resiliency, 
but is unaffected by heat or cold and, in addition, provides 
un excellent foothoid. 

Cross-seats are fitted throughout, with a central aisle 
between ; the seats are of the spring type, built upon an iron 
frame and covered with rattan, the legs being of malleable iron. 

The inside panelling is of aluminium sheeting, but no 
internal finish other than paint is provided for the roof. 

The exterior of the cars is finished in teak colour, suit- 
ably lined ; inside, the ornamental detail has necessitated 
the use of a small quantity of teak, which, however, hardly 
affects the safety of the car in case of fire. Each car seats 
64 passengers, who will have roomier quarters) owing — to 
the decreased thickness of the steel sides. 





INTERIOR OF STEEL Car: Great NorTHERN AND City Rammway. 


stiffened by transverse flanged troughing. The drawgear is 
of the Great Northern and City standard type, slightly modi- 
fied to suit the steel car. 

The cars, which are 49 ft. 6 in. long over the platforms, 
are mounted on Brush standard trucks, built for the 
t ft. 85 in. gauge. Each car weighs, complete with truck, 
hut minus electrical equipment, 17 tons 11 ewt., or about 
2 tons less than a similar wooden car. 





ELECTRICAL HAULAGE ON CANALS. 


AT a time when the needs of our much-neglected canal 
system have every appearance of receiving the long-denied 
attention which they 
so urgently call for, the 








Brush 








SrrEL CoACHES FOR THE GREAT NORTHERN AND City RaILWway 


question of power 
haulagé, and, more 
particularly, electrical 
haulage, acquires re- 
newed interest. 
Granted that any 
reorganisation scheme 
must entail heavy ex- 
penditure on construc- 
tive works with a 
view to — obtaining 
greater uniformity 
and larger sections, it 
will yet remain to 
provide modern facili- 
ties for conducting the 
heavier and speedier 
traffic, which is an 
absolute essential of 
goods transit at the 





present — time. For 
such a system, 
especially in the 


vicinity of manufac- 
turing towns, — elec- 
trical haulage has para- 
mount claims, and the 
improved towing de- 
vice described by Mr. 
Léon Gerard and Mr, 
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St. Johns Clarke at the tenth International Congress of 
Navigation at Milan, and reproduced’ in the Electrical 
World and Engineer, is in this connection of immediate 
interest. 

The authors’ paper dealt with the experimental -work{ on 
the Erie Canal; in the earlier experiments it was found 
that the weight! of ‘the electric tractor could: not with 
economy!!be made sufficient to give-the desired speed to the 
barges. 














Virw or THE HaubaGE TRACK \ERIE CANAL. 


An improvement was made by: :the introduction) of 
powerful springs, which exercised a gripping effect on the 
under rail. 

“A difficulty with this method, was the low efficiency with 
high traction strains, which fell to 45 per cent., with strains 
of 220 Ib. Within the past year a new * proportional 
adherence tractor,” illustrated herewith, has been employed 
on a special track at Schenectady. 

The driving wheels, which are 12. in. diameter, work on 
the upper part of the guide girder. 

The greater portion of the tractive effort at the moment 
of starting is supplied by wheels which run under the guide 
virder. 

The pressure exerted by them comes into play only when 
the tractive strain comes on to the tow rope. The two 
springs, seen under the pressing wheels, are so adjusted 
as to obtain a contact with the guide girder without undue 
pressure. 

A view of the completed tractor with gear cover 
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ELEVATION OF “ PROPORTIONAL ADHERENCE TRACTOR.” 


removed is here shown. Although this apparatus weighs 
only 3 tons, it is capable of exerting a pull of 1 ton ata 
speed of 45 miles per hour, under which condition the overall 
efficiency is 86 per cent. The tractor is equipped with a 
15-H.P. motor of the mine type, of compact iron clad con- 
struction, the centre of gravity of which rests ‘under the 
guide girder. 

The track consists of girders held in place by vertical 
posts of lattice construction, to which they are fastened 
through brackets. A single track ‘weighs 60 tons 
per kilometre, and a double track ‘weighs 105} tons 





per- kilometre. . The track proper is formed of 10-in.) girders 
with large flanges, and weighs’ 80 Ib. per yard. It’ presents 
a projecting guide on the top and bottom flanges. + A track 
of this construction lends itself most favourably tojelectric 
traction for canals, the haulage path of which is'narrow, and 
it is well adapted ito overcoming the ‘difficulties due to 
crossings and bridges,'and those found in tunnels of!reduced 
sections. 

With no load and at the greatest speed, the apparatus does 
not exert on the track any pressure other thian that due to 
its weight of 64,000 Ib, Ata speed of & miles per hour 
without load the tractor motor absorbs 7 KW. 
































Baee: 
CANAL HAULAGE WITH ELECTRIC MULZ 
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CuRVES SHOWING THE PERFORMANCE OF THE TRACTOR, 


The diagram aboveshows the performance of the tractor when 
hauling four barges weighing complete 839 tons, of which 579 
tons represent useful weight. The six peaks on the kilowatts 
input curve, indicate the corresponding number of points on 
the controller. At the 70th second the pull at the hook 
reached 6,300 Ib., and it decreased to the normal running 
value of 3,800 Ib. in about 200 seconds, when the speed 
reached 3 miles per hour. It is estimated that the net 
efficiency is 84°5 per cent. It is believed that the “ pro- 
portional adherence tractor” can improve the efficiency of 
electric. canal haulage, increase its speed and render it 
thoroughly practicable. While many forms of mechanical 
and electrical traction have been devised and even utilised, 
the drawback of the majority of such systems has been the 
excessive Weight of the traetor and its track, in order to 
obtain the necessary adhesion. 
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VIEW OF THE TRACTOR IN POsITIoNn. 


Anything which tends to reduce the expenditure on 
equipment, -especially|if\at the same time ,itiprovides, increased 
efficiency in working,'must be regarded as an-important step 
in the direction of progress. 
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. ‘LIGHTING AND POWER NOTES. 





Barrow.—The following amended charges are to come 
‘ into force on April 1st :—6d. and 3d. per unit, 91 hours per quarter 
of the m.pD., or a flat rate of 44d. per unit for shops, offices, &c., 
and those on prepayment meter ; 4d., public and private houses; 
power, 3d. and 1d. per unit, in place of 3d, and 14d., as at present, 
or on a scale of 2d. for first 1,000 to 14d. per unit over 2,000, also 
works, &c., guaranteeing to take or pay for not less than 2,000 units 
per quarter to be supplied at the following rates :—From midnight 
to one hour after sunset, 1d. per unit; and between sunset and 
midnight, 6d. per unit. 


Birstall.—The L.G.B. has sanctioned the borrowing by 
the U.D.C, of £2,000 for electrical purposes. 


Blackrock (Dublin).—At a meeting last week it was 
stated that, the B, of T. would revoke the E.L. order after the 
17th inst., and a resolution was adopted requesting the Tramway 
Co. to promote a Bill to obtain powers to light the town. 


Brandon.—The U.D.C. has decided against an appli- 
cation for a prov. order for E.L. being made by the County of 
Durham E.P.D. Co., on the ground that the Council contemplates 
generating electricity, and that a scheme for EL. is under con- 
sideration in the Administrative County byjthe Durham C.C. 


Brighton.—The Corporation’s new station at Southwick 
has been assessed at £6,000; the total assessment for both works 
now amounts to over £16,000. The municipality has resolved to 
enter an appeal on the ground that this is excessive. 


Buckingham.—tThe T.C. has accepted the tender of the 
local E.L. Co. for public lighting, for five years at £165 per annum. 


Burnley.—The electrical engineer has been instructed to 
prepare a specification and obtain offers for a supply of motors, to 
be let out on hire. 


Colchester.—The War Department, which consumes 
about 200,000 units per annum, considered the charge made by the 
Corporation for energy excessive, and as a result, the price has been 
reduced from 4d. to 34d. per unit. 


Continental Notes.— Francre.—A_ water-power instal- 
lation has recently been put down .at Aude for generating 
electricity. The plant includes eight turbines of 800 H.P. each, 
all coupled to. three-phase alternators, 50 cycles, 2,900 volts, at 
300 r.p.m. Step-up transformers are installed to increase the 
pressure to 20,000 volts for transmission. A line, isrun to Fabrezan, 
75 km. distant, and power is also supplied 140 km. from the 
station. 

From a correspondent we learn that the Compagnie Générale 
d’ Electricité intends constructing a large power plant at Marseilles 
for the distribution of electric energy. Brown-Boveri-Parsons 
steam turbines will be employed. The plant will contain two 
turbo-alternators of 1,800 kw., which are at present being con- 
structed by the Cie. Electro-Méchanique of Bourget. 

Sparn.—The municipal authorities of Monesterio (Badajoz) have 
just invited tenders for the electric lighting of the town for a period 
of ten years. 

Iraty.—Nernst lamps are being experimentally tried at Milan, 
and an Italian contemporary states that first impressions created 
are not in sympathy with the new method. 

The final surveys are being made for the canal to convey the 
water between Recentino and Stifonein connection with a large 
hydro-electric station that is to be established in connection with 
the Narni industries. : 

S1i4.—The Industrial Co., of Sila, is seeking powers to take water 
from the Vergari stream (8,160 u.P.) for generating electrical 
energy for power purposes in the district. 

The constructive works for the fall at Pescara—where 11,000 u.P. 
will be utilised—are well ‘advanced. Part of the canal will be 
in tunnel for a length of. 2,200 metres, 1,950 of which are.already 
bored, and before June it is anticipated that supply will be avail- 
able.. A large~amount of the power will be used by a company 
engaged in the recovery of aluminium. 


Crook,—The U.D.C. has decided to give its consent to 
the application of the County of Durham Electrical Power Distri- 
bution Co, for a prov. order for E.L., providing that no power is 
given to the, company to transmit electricity in the district by 
means of overhead mains. 


Darlington.—The T.C. has fixed the following scale of 
charges for energy used in works and factories for power purposes : 
First 500 units per quarter, 14d. per unit ; next 4,000 units, 1}d. ; 
beyond, 1d. 

Egham,.—The U.D.C. has decided to make formal 
objection. to the application of Foote & Milne, Ltd., for a prov. 
order for E.L. on the ground that the maximum price is 
excessive, that the lack of provision for buying up the undertaking 
1s not satisfactory, and, as regards Egham, that the district is 
already served by a local company. 





Felixstowe.—In November last the Suffolk Electricity 
Supply Co. claimed’ £3,000 from the U.D.C. as balance of purchase- 
money—the net revenue on the year’s working having, as. required, 
proved sufficient to pay a 6) per cent. dividend on the capital 


“ 


. , 
expended at the beginning of the year. The Council’s engineer has 
stated that the company’s claim cannot be resisted. The Council, 
has, however, referred the matter back to the Finance Committee. 


Gillingham.—A discussion occurred at a B.C. meeting 
on Monday, on the question of the supply of energy to the Kent 
Electric Power Co. When the company’s works were burnt down 
six months.ago, arrangements were made for the Corporation to 
supply energy in bulk at 24d. per unit, the agreement to expire in 
March, 1906, but the company, finding out that it is making a loss, 
has made an application for a reduction of the price to 24d. per 
unit. The Council decided, by 12 votes to 9, to adhere to 24d. 


Gomersal.—The B. of T., having been asked by the 
promoters of the prov. order for E.L. to dispense with the consent 
of the U.D.C., has asked the Council for its observations on the 
matter. The Council on January 4th decided to inform the B. of T. 
that it neither opposed nor supported the application. 


Halifax.—A new scale of charges is proposed for elec- 
tricity for power purposes, varying from 2d. per unit per quarter 
for less than 200 units per horse-power, to jd. for 500 units and 
upwards. 

London.— Bartrersea.—aAlternative tenders are to be 
invited for the supply and fixing of steam generating plant of a 
capacity varying from 750 to 1,000 kw. It is estimated that the 
cost of the plant of a capacity of 750 kw. would be £5,500, and of 
1,000 kw., £9,000. The additional plant is required to cope with 
the expected increased demand for energy next winter. 

HamuersmiruH.—A ‘loan of £13,700 from the L.C.C. for electric 
light extensions has been taken up by the B.C. 


Longton.— The T.C. on January 4th adopted the 
following scale of charges for energy for power purposes between 
6a.m. and 6 p.m.:—Up to 500 units per quarter, 24d. per unit; 
between 500 and 1,000, 24d.; 1,000 to 1,500, 2d.; 1,500 to 2,000, 
13d. ; 2,000 to 10,000, 14d. 


Morley.—The borough electrical engineer has put a 
scheme before the Electricity Committee for utilising the water 
from the public baths for feeding the boilers at the Electricity 
Works. The estimated cost of the necessary works is £200, and 
the annual saving, £25. 


Newport (Mon.).—As the result of the appeal against 
the assessment of the electricity and tramways undertakings, at 
£9,000 gross and £6,000 rateable value, the assessment has been 
reduced to £8,000 and £5,000 respectively for a period of two 
years. The L.G.B. has sanctioned the borrowing of £10,000 for 
electricity supply purposes. 


Plymouth.—The Corporation Electricity Committee has 
decided to apply to the L.G.B. for a loan of £3,000 for t.7. cable 
extensions. 


Ramsgate.—The B. of T. has intimated to the Corpora- 
tion that the use of gas for illuminating the Pier Yard clock can no 
longer be permitted, owing to its deteriorating the clockworks, 
and suggests that electric lighting should be adopted. The 
Corporation owns the local gasworks, and the Ramsgate and 
District Electric Supply Co. the electricity works. This action of the 
B. of T. in suggesting such an obvious remedy as the lighting of the 
clock electrically, has aroused the usual opposition from the local 
gas interests, which, owing to their being municipal in this case, 
has resulted in a decision not to light the clock at all. So much 
for the benefits of municipal control. . 


Scottish Notes.—Two 1,500-H.p. turbo-alternators are 
now being added to the equipment of the Scottish Central Power 
Co., Falkirk, 

Prospects in connection with shipping installations are good, 
owing to the “ boom” in the Clyde yards, and the increased desire 
to adopt electricity. In addition to all types of boats being lighted, 
there is a marked step in advance in the use of power; and on the 
large steamers motors are being fitted for passenger hoists, venti- 
lating fans, boat and ash hoists, forced draught fans, &c. 


Sevenoaks.—lIn reply to inquiries made by the U.D.C., 
the Kent Electric Power Co. has informed the Council that pro- 
vided £3,000 of the £9,000 or £10,000 capital required for the E.L. 
scheme is taken up locally, steps will be taken forthwith to put the 
work in hand. The Council has decided that a committee shall 
wait upon the B, of T. and ascertain the position of the Council in 
regard to the prov. order. ‘ 


Royton.—It was reported to the U.D.C. on January 3rd 
that the B. of T. had extended the E.L. order until April 30th 
next. 

South America.—Monte Vipro.—We learn that the 
Uruguayan Government intends to take over the electricity works, 
at present operated by the municipality. The plant is to be 
replaced and the mains put underground. 

Two children were killed and a lady badly hurt last month by 
an electric light; wire falling upon them, says the Review of the 
River Plate. 

BurNnos AyRES.—The output of the German E.L. Co. for power 
and lighting purposes for the 10 months ended October last 
amounted to 3,798,402 and 9,421,636 units respectively. 

Cuinn.—According to the Board of Trade Journal, a decree 
has been issued granting the “‘Compania General de Elec- 
tricidad Industrial” a concession for supplying.the city of Linares 
with electric light, heat and motive power. Other decrees grant 
the same company similar concessions for Los Angeles and 
Providencia. The concession in each case is fixed at 10 years. 
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South Africa,—BLoEMronTEIN.—It is proposed to raise 
an additional loan of £180,000, which includes a sum for E.L. 
extensions. 


Southsea,—An improved type of arc lamp is to be 
installed in the principal roads. 


Sowerby Bridge.—The B. of T. has extended the 
U.D.C.’s prov. order for E.L. for another year. 


Sunderland.—The Electricity and Lighting Committee 
on the 6th inst. considered an offer from a company to take over 
the two power stations and to pay the Corporation £12,000 a year 
for them. A long discussion followed, and in the end the offer was 
declined. ‘ 


Swansea.—The electrical engineer has reported that it 
will be essential to increase the plant at the generating station in 
the near future, and in consequence the Committee has instructed 
him to draw up specifications and obtain tenders for the work, 
which is estimated to cost £7,000. 


Walsall.—The question of applying for a loan of 
£13,000 for the extension of the electricity undertaking was 
debated at length by the Council on Monday last, but the matter 
was referred back to the G.P. Committee for further consideration. 


West Bromwich.—The Corporation has introduced new 
rates for large power consumers as under, the recent price charged 
being 1d. per unit :— “ 

‘975d. per unit on quantities of 6,250 units per quarter. 
‘95d. per unit on quantities of 12,500 units per quarter. 
“925d. per unit on quantities of 18,750 units per quarter. 
‘9d. per unit on quantities of 25,000, and over, units per quarter. 

West Ham,—It has come to the knowledge of the B.C. that 
contractors are not pushing business among power consumers in the 
district, on account of the difficulties with single-phase motors. The 
electrical engineer has been authorised to give publicity to the fact 
that for power supply in West Ham, two-phase motor installations 
are being put in at present, and are temporarily running on the 
single-phase circuit, and, according to the rapidity with which the 
load increases, two-phase supply will be introduced. The question 
of a reduction in the price of energy to 3d. and 1d. per unit for 
lighting and power respectively, is to be considered. 

Workington.—The T.C. has decided to engage an 
electrical engineer to prepare an E.L. scheme, with an estimate of 
the cost. 








TRAMWAY AND RAILWAY NOTES. 


Belfast.—The first fatality in connection with the new 
municipal electric tramway installation occurred on Saturday night 
in Cremlin Road. A police constable had arrested a military 
deserter, and was taking him on a jaunting car to the Central Police 
Station,- when a tramecar following ran into the vehicle with 
tremendous force, upsetting it and precipitating the occupants upon 
the roadway. The driver, named McCreight, alighted on his head 
and died from the injuries. 


Blackpool.—The Blackpool Corporation, in order to 
induce the better attendance at the schools, decided to introduce 
farthing tram tickets in dozens at 3d., and the experiment has 
been found to be a decided success, the attendance having greatly 
improved. 


Bournemouth,—The T.C. has resolved to purchase 10 
additional large bogie-cars, and a radial truck. 


Continental Notes,—Spram.—Engineer Justo Colon- 
gues, of Miranda, proposes to substitute electric for horse traction 
on the tramways in that town. A project for this purpose is 
shortly to be laid before the Governor of Santander. Senor 
Fuentes, of Cadiz, moreover, has received a concession for the con- 
struction of an electric tramway system in the town of Cadiz. On 
January 30th, 1906, at 12 o'clock, adjudication will take place for a 
concession for the construction and working of an electric tramway 
from Santander to Astillero. A deposit of 6,884 pesetas will be 
required. The Mueva Montana Sociedad Anonima del Hierro y 
del Acero del Santander have already submitted an offer which 
will, other things being equal, receive prior consideration. 

Rovuman1a.—The municipality of Constantza decided on Decem- 
ber 6th last, to arrange for the construction of an electric tramway 
system and the installation of electric light in the town. 

Cuina.—The negotiations between the municipality of Shanghai 
and the firm Messrs. Bruce Peebles & Co., with reference to the 
construction of an electric tramway system in the town, have been 
brought toan end. The contract empowering this firm to construct 
and work the system has now been signed, and work will commence 
almost immediately. 

Braziu.—The municipality has granted the following con- 
cessions for electric tramway construction and working for a period 
of 50 years :— 

1. To civil engineer Mansel Antonio da Silva for a line to unite 
Madureira—a station on the central railway about one hour from 
Rio—with Penha and the other suburbs of Rio de Janeiro. 

2.1To Antonio da Costa Ayres for an electric tramway from 
Bemsica—a station on the central railway about an hour from Rio 
—to Fundaoand Governador. This concession also includes electric 
lighting and power works in the latter places. ; : 


Avustr1a.—The authorities of the municipal electrical tramways 
in Vienna have just made a noteworthy departure. In order to 
convey rapidly a couple of workmen to the scene of any breakdown 
on the system, they have lately acquired a motor-hicycle with 
trailer ; tests with such a machine have satisfactorily shown that it 
affords the quickest means of communication. 

Iraty.—In view of the exhibition that is to take place, and to 
open in May next, the municipal authorities of Milan are making 
arrangements with the tramway company largely to increase the 
rolling stock in order to be able to cope with the traftic ; and as a 
guarantee that there shall not be a lot of useless rolling stock at 
the end of the exhibition, it is intended to-grant a concession for 
new routes. Arrangements are also being made with the Electric 
Supply Co. for the provision of sufficient energy to deal with the 
additional traffic. : ~ 

A tramway company has been formed in Venice with a capital of 
£40,000 sterling, to establish and set to work a system of tramways 
on the island of Lido, a fashionable bathing resort within ‘a short 
distance of the mainland. 

Smmpton TuNnNEL.—The contract for the electrical equipment 
provides for the possible substitution of single-phase traction in the 
future for the three-phase system that is to be provisionally 
installed. The Swiss Government authorities apparently took a 
wide view of the question in this particular, and were firm in their 
desire to have the contract modelled so as to include the eventuality 
of the adoption of single-phase traction. 


Coventry.—Last week Colonel Yorke, on behalf of the 
B. of T., inspected the working of the Coventry and District 
Electric Tramways in Smithfield Street. He said he should be pre- 
pared to recommend to the Board that the cars should run down one 
side of Smithfield Street permanently, the side to be afterwards 
determined upon after consultation with the tradesmen. 


Croydon.—The B.E.T. Co. has approached the Borough 
Council with a view to further negotiations in the matter of a 
renewal of the lease of the tramways. With this knowledge the 
Council on Monday referred back a recommendation of the Tram- 
ways Committee, to purchase 15 new cars to replace those put on 
the line by the lessees during the tenancy now concluding. 


Glasgow.—The taxes paid by the Tramways Department 
during the past year have been stated by the sub-convener to be 
equal to a relief of the rates to the extent of 13d. in the £, altogether. 
Doubtless this will be adduced as an argument in favour of muni- 
cipal working. Asa matter of fact, of course, at least an equal 
tax would have been paid by a private tramways undertaking. We 
wonder how many pence in the £ are the equivalent of the taxes 
paid by the three railway companies with termini in Glasgow. 

The Tramways Committee has decided to make application for 
power to extend the Rutherglen route to Cathkin Braes Park. 

The record for the tramway traffic was broken during the New 
Year’s week, when £18,175 was the total sum taken in fares. This 
is £798 better than the previous record, which amounted to £17,376 
for the week ending September 30th, 1905. 


Light Railway Commission.—The following applica- 
tions have been made to the Light Railway Commissioners for light 
railway orders. Where the date of the inquiry has been fixed, it 
appears in parentheses :—(1) Aldershot and Farnborough (Amend- 
ment): revival and extension of time. (2) Bath Electric Tramways 
(Light Railway Extensions) ; promoters, Bath Electric Tramways, 
Ltd.; engineers, G. Hopkins & Sons; mileage, 14; motive power, 
electric; gauge, 4 ft. 84 in.; agents, Messrs, Paines, Blyth and 
Huxtable (inquiry at Bath, January 26th, 11.45). (3) Blackpool and 
Fylde (extension of time). (4) Branksome Park and Swanage: 
promoters, Lord Alington, T. B. Scott and Sir John M. Burt; engi- 
neers, Eady & Frech, W. Cobbett; mileage, 13}; motive power, 
electric ; gauge, 3 ft. 6 in. ; agents, Messrs. Batten, Proffitt & Scott. 
(5) Burton and Ashby (Amendment): promoters, Midland Railway 
Co. ; engineers, W. B. Worthington, C. A. Gadsby; mileage, 14 
furlongs; motive power, electric; gauge, 3 ft. 6 in.; agents, 
Sherwood & Co. (6) Canterbury and Herne Bay (Amend- 
ment): revival and extension of time. (7) Clayton West and 
Darton: promoters, Henry Kaye and Charles Wray; engineer, 
J. T. Wood; mileage, 33; motive power, steam; gauge, 
4 ft. 84 in.; agent, J. Kennedy. (8) County of Middlesex: pro- 
moters, Middlesex County Council; engineer, H. T. Wakelam; 
mileage, 5}; motive power, electric; gauge, 4 ft. 84 in.; agent, 
Sir R. Nicholson (inquiry at Guildhall, Westminster, at 10.30, 
January 19th). (9) Fairfield and Cirencester: promoters, Lindsey 
Light Railway Syndicate, Ltd. ; engineers, 8. W. & A. L. Yockney ; 
mileage, 94; motive power, steam ; gauge, 4 ft. 84.in.; agent, W. 
Tyndale Moore (inquiry at Cirencester, January 19th, at 10.30). 
(10) Halesowen (Transfer) transfer and extension of time. (11) 
Mansfield and District (Extensions): promoters, Mansfield and 
District Light Railway Co.; engineers, Bramwell & Harris; 
mileage, 7; motive power, electric; gauge, 4 ft. 84 in.; agents, W. 
and W. M. Bell. (12) Middlesbrough and West Hartlepool: pro- 
moters, C. S. Watson and C. E. Straker; engineers, Eady & Frech; 
mileage, 74; motive power, electric; gauge, 3 ft. 6 in.; agents, 
Batten, Proffitt & Scott. (13) Mid-Suffolk (Amendment) 
Amendment of Capital Clauses. (14) Warrington and Northwich 
(Amendment): extensionoftime. Wales.—(15) Llanelly and District: 
promoters, Llanelly and District Electric Lighting and Traction Co., 
Ltd.; engineers, Bramwell & Harris; mileage,62; motive power, 
electric; gauge, 4 ft. 84 in.; agents, W. and W. M. Bell. (16) 
London and North-Western Railway (Dyserth and. Newmarket) : 

romoters, London and North-Western Railway; engineer, 
. B. Thornhill; mileage, 14; motive power, steam; gauge, 





SO ott be oe OD hs 


Th 


an 


the 
les 


on, € 


Dr. d 
Th 
settir 
No. ; 
serve 
at on 
Mila 
conn 
Ae 
Mr. } 
the q 
owing 
nicati 
Arr 
comm 
Barce 





wae we PY oes 


onan 


GQ oF 


= 





Vol. 58. No, 1,468, Janvary 12, 1906.] 





THE ELECTRICAL REVIEW. 65 





4 ft. 84 in.; agent, C. de J. Andrews (inquiry at Prestatyn, 
January 29th, at 10.15). (17) Portmadoc, Beddgelert, and South 
Snowdon Railway (Extension): promoters, Portmadoc, Beddgelert, 
and South Snowdon Railway Co.; engineers, Harper Bros., & Co. ; 
mileage, 4; motive power; electricity ; gauge, 1 ft. 114 in. ; agents, 
Paines, Blyth & Huxtable (inquiry at Carnarvon, January 30th, 
at 9.30 a.m.). 


London.— Merropouitan District Rariway.— It is 
proposed on Sunday next to inaugurate the automatic signalling 
system on the section between South Kensington and the Mansion 
House. The system is already in full working order on the outlying 
portions of the system up to and including South Kensington. 
Except at stations where there are junctions and cross-over roads, 
signal boxes will be abolished, and the signalmen will be distributed 
over the various branches of the service. 


Macclestield.—The Parliamentary Bill of the Maccles- 
field and. District Tramways Co. has been approved by the Maccles- 
field T.C. The promoters intend to construct tramways in the 
outlying districts, and hope to see tramways extending from the 
Stockport terminus at Hazel Grove to the Potteries. In course 
of time the tramways will be extended through Chelford and into 
mid-Cheshire, 


Northwich,—The R.D.C. has decided to dissent from 
the application of the Warrington and Northwich Light Railway 
Co. for an extension of time for carrying out the works included in 
the order. 


Poole.—On January 5th it was reported that Mr. Lacey’s 
estimate for the cost of construction of the Poole and District 
Light Railway Extension was £26,498, and the T.C. resolved to 
apply to the B. of T. for leave to borrow that sum. The estimated 
cost of the line per mile of .single track was £6,132, and per mile 


of double line (loops) £15,889. The length of the new line was - 


nearly 2 miles. 


Sandgate.—The U.D.C. has decided to inform the 
B. of T. that it is the intention of the Council to give notice to the 
South-Eastern Railway Co., requiring them to sell so much of the 
tramways as is within the district to the Council. 


Wallasey.—At a meeting of parochial electors of 
Wallasey on Monday evening, the provisions of a Bill to be pro- 
moted by the Wallasey U.D.C. to enable extensions of tramways, 
&ec., to be carried out, were considered. The first resolution for 
tramways extension, at an estimated cost of £29,596, was adopted. 
The second, which related to a proposed tramways extension to 
Wallasey village, at an estimated cost of £21,824, was defeated. 
The third resolution, affecting a short loop tramway line to cost 
£2,000, and the fourth, respecting the provision of motor-’buses 
and a depét, at an estimated cost of £9,500, were carried. 


Yarmouth,—The T.C. has made an arrangement with 
the Post Office, under which the mails between Yarmouth and Gor- 
leston will be carried in future on the electric tramcars. 








TELEGRAPH AND TELEPHONE NOTES. 





Congo Telegraphs.—The Journal Télegyraphique pub- 
lishes the text of an agreement concluded between Belgium on 
behalf of its Congo possessions and the State of Congo for tele- 
eraphie communication. A river cable is to be laid at joint expense 
across the Stanley Pool, to connect Kinchassa and Brazzaville, the 
(wo administrations to maintain and repair the connection at joint 
cost, each to be responsible for one-half thereof; and they are also 
io pay the expenses of their respective stations. By mutual 
consent, other offices may also be opened. Other clauses fix the 
transit and terminal rates, and determine how accounts are to be 
settled. The agreement is for an indefinite period, but may be 
determined on a year’s notice by either party to the agreement. 


Continental Notes,—IraLy.—A new system of tele- 
‘raphy has recently been experimented-upon by an Italian engi- 
‘ver named Magini. The inventor employs as transmitter a 
uhmkorfé coil fed by a dry battery, and as receiver a coherer of 
vecial construction in a local circuit. By this system telegrams 
can be transmitted to a considerable distance and with a very 
small expenditure of energy. Communication can still be carried 
on, even when the insulation is very defective. 

The Austrian Administration officially announces the death of 
Dr. Neubauer, Director-General of 'Telegraphs. 

The Italian Minister of Posts and Telegraphs has-authorised the 
setting to work of a new telephone trunk wire (equivalent to 
No. 12 §.W.G.) between Rome and Turin. This line will further 
serve to complete the circuit between Rome and Paris. Relief will 
at once be gained on the other lines between Rome and Geneva and 

Milan now that this new circuit has been set to work. The through 
connection to Paris may be established during the present month. 

According to the Journal Télégraphique, under the presidency of 
Mr. Bérard, a special commission has been appointed to report upon 
the question of reforms in the subscriptions to telephones in Paris, 
owing to the great extension and-use of this system of commu- 
nication, 

Arrangements are in hand for the establishment of telephonic 
communication’ between Madrid and the following towns— 
Barcelona, Bilbao and Valencia, 


Durban.—The new telephone system was recently 
inaugurated by Mr. Ramsay Collins in the Exchange, which has 
been erected by the Corporation at a cost of £83,000. 


India.—The Government of India has decided to throw 
open the supplying of telephone connections with Government 
offices to private enterprise. A resolution published recently em- 
powers local Governments and administrations to sanction at their 
discretion the connection of Government offices with private 
exchanges, and to determine the agency to be employed for the 
establishment of all telephonic communications required by 
Government. 


New York.—lIt is stated that the telephone companies 
in New York this year are increasing the number of telephones by 
75,000. This increase is said to be due to a reduction of telephone 
charges and to general business activity. 


The Telegraph Cable Export Trade.—Once again the 
fluctuating character of the export trade of this country in tele- 
graph cables and apparatus connected therewith has been clearly 
demonstrated, the shipments last month amounting to only £29,106 
as against £338,964 in November last, and £73,539 in Deceniber, 
1904. On the whole, however, the past year proved a busy one in 
this branch of trade, the aggregate shipments attaining a value of 
£1,551,767, which compares with £865,338 in 1904 and £1,808,136 
in 1903. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No.1.) .. ae oe «- Aug. 26, 1901... ; 
Dominica-Martinique .. aa a ee -. May7, 1902.. 

St. Lucia-Martinique .. “a ee -. May7, 1902.. 
Reissa-Issa (Yemen) Camaran ea a -- Oct. 22, 1902.. 
Cayenne-Pinheiro <a a -. Aug. 13, 1902 .. 
Glosed |B bor aremvaeg -Nagasaki ‘ais aa «- Feb.7, 1904.. 

Port apcuaerns ee a we -. Mar.7, 1904.. 
Jamaica-Colon ., 7 «e ae ws -- Jan. 5, 1905.. 
Cadiz-Tenerif .. ee ee ee ee -. duly 20, 1905.. 
Tarifa-Tangier .. ra aa Sa -. Jan. 18, 1904.. 

Puerto Plata- Martinique os a .. Oct. 30, 1905.. 
St. Thomas-St. Kitts .. ea aa oe -- Dec. 28, 1905 .. 
Manila-Iloilo oa ae ae ¥4 ee .. Dec. 28, 1905.. 

LANDLINES, 

Puerto-Barrios .. ae oe ‘ea Pr -. Aug. 28, 1902.. 
Kertch-Soutehoum . Sept. 27, 1904 .. 
Communication with Brazil via a Galveston ee July 18, 1905 


Soukhoum-Tiftis .. ee fa Jan. 7, 1906 Jan. 


Venezuela Cable emi 0 aracas advices state that 
President Castro ignored the French Chargé d’Affaires at the New 
Year, and did not invite him to the reception at which he received 
the congratulations of the other diplomatists. The French ficet is 
in West Indian waters awaiting developments. 


Wireless Telegraphy.—A system of wireless telegraphy 
is to be established between the towns of Zamboango and Jolo, in 
the Philippines. 

Telegraphic communication has been established between Mas- 
sowah and Addis Abeba, the capital of Abyssinia. 

The work of establishing a station for wireless telegraphy at 
Coltano, so as to connect Italy with England and South America, 
is said to be under way. 

Experiments are, being made on the Midland Railway with a 
view to establishing wireless telegraphic communication with rail- 
way trains. The experiments, according to the Daily Telegraph, 
are in the charge of Mr. J. Sayers, telegraph engineer to the com- 
pany, and Mr. Holt; the system employed is that of Sir Oliver 
Lodge and Dr. A. Muirhead. The aerial wire is c&rried on porce- 
lain insulators, and extends only 15 in. above the roof of the 
guard’s van. The transmitting station is situated at Spondon, near 
Derby, the aerial here being 40 ft. high. Signals have been trans- 
mitted up to a distance of 12 miles, at various train speeds, and 
successfully recorded. 

A wireless telegraph station has been established at Fiume with 
the object of enabling communications to be made with the ships 
of war and mercantile marine in the neighbourhood of the Adriatic, 
and also with the Island of Dalmatia. The experiments that have 
been carried out at the station have given entire satisfaction. 

The De Forest Wireless Telegraph Co. has made an application 
to the General Post Office for permission to erect a receiving 
station at the mouth of the Tyne. 

A telegram from the Governor of Trinidad reports that commu- 
nication has been established with Tobago by means of wireless 
telegraphy. 

It is reported that during the stay at Kiel of the British cruiser 
Sapphire, the ship was in wireless communication with Portsmouth 

every night after 10 o'clock. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—January 22nd. Cast-iron disk fly-wheel for 
Willans engine, for the Electricity Committee. See “Official 
Notices ” to-day. 


Battersea.—February 5th. One 750-850 or 1,000-Kw. 
generator with piping and ejector condenser; arc lamps, globes and 
columns, for the B.C. See “ Official Notices to-day. 
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Belgium.—January 26th. The municipal authorities of 
Gilly (Hainaut) are inviting tenders for the concession for the 
supply of electrical energy for lighting and power purposes in the 
town. Particulars may be obtained from, and tenders are to be 
sent to, l’Hotel Communal, Gilly (Hainaut), Belgium. 


Brazil.—March 1st. The Board of Trade Journal 
reports that the Companhia Carris de Ferro Porto Alegrense is 
calling for tenders for the installation of electric power for the 
tramways of Porto Alegre. 


Edinburgh.—January 15th. Electric wiring and fittings 
for the Public Wash-house, South Gray’s Close, for the Corporation. 
Mr. F. A. Newington, city electrical engineer. (Deposit one 
guinea.) 

Fulham.—January 31st. Steam, water and exhaust 
piping for the electricity department. See “ Official Notices” 
to-day. 


Germany.—January 31st. The Prussian State Railway 
authorities at Cologne are inviting tenders for the supply of 498 
tons of galvanised iron wire, 118 tons of copper wire, 11 tons of 
insulated wire, and 142,900 porcelain insulators, &c. Particulars 
may be obtained from, and tenders are to be sent to, Die 
Konigliche Eisenbahn Direction, Cologne. 


Plymouth.—January 24th. Storcs for the Corporation 
electricity department. 


Pontypridd.—January 15th. Eight double-deck tram- 
cars for the U.D.C. See “ Official Notices ” December 22nd. 


Port Elizabeth.—The T.C. announce that they are pre- 
pared to receive tenders for the supply of material, and for the 
execution of the work in connection with the electric installation 
at the Town Hall and Market Buildings. 


Pretoria.—April 6th. Refuse destructor to treat 60 
tons of refuse per diem for the Municipality. Mosenthal, Sons and 
Co., 72, Basinghall Street, E.C. 


Southend-on-Sea.—January 25th. One 500-kKw. steam 
dynamo for the Corporation. See “Official Notices” December 
22nd. ; ; 





Stoke-upon-Trent.—January 31st. Meters and demand 
indicators fora year. See “Official Notices ” to-day. 





CLOSED. 


Barrow-in-Furness,—The Corporation has let the 
following contracts :— 


Switchboards, Mr. Bertram Thomas .. ae ar we .. £434 
Steam and exhaust pipes, Edward Le Bas & Co., Ltd... ee 929 
Cooling tower, the Midland Engineering Co. .. Se ‘ 390 


Bournemouth.—The Corporation Tramways Committee 
has accepted the tender of Messrs. Straker & McConnel for the 
supply of two motor-cars, at £980 each. 


Brighton.—The T.C. has accepted the tender of Messrs. 
Sattin & Evershed for the erection of additional electricity 
buildings in Bread Street, at £3,901. 


Cape Town.—The tender of Messrs. Green & Trevett 
-has been accepted for the re-wiring of the premises of the African 
Banking Corporation, Adderley Street. This firm have also in hand 
a rather extensive wiring inxtallation for the Cape Town Opera 
House. - 


Carville Power Station.—Messrs. Davidson & Co., 
Ltd., of Belfast, have secured the contract for the supply of three 
70-in. Sirocco centrifugal fans for induced draught, in connection 
with the new boiler plant of the Carville power station extensions 
of the Newcastle-on-'l'yne Electric Supply Co., Ltd. Each of the 
fans will be direct-connected to an alternating current motor, and 
will deal with 170,000 cubic feet of flue gases per minute. There 
are already three 75-in. induced draught Sirocco fans in operation 
at the Carville station, thus making with the new order a total of 
six fans at this power station. 


France.—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows :—M. de la Mathe, of 
Saint Maurice (Seine), 44 kilometres of single-conductor lead- 
covered telephone cable ; M. Grammont, of Pont-de-Cheruy (Isere), 
36 kilometres ditto, and 100 tons of high-conductivity copper wire, 
4 mm. diameter ; La Compagnie des Trefileries du Havre, 105 tons 
-of copper wire, 4 mm. diameter, and 65 tons ditto, 44 mm. 
diameter; and La Compagnie Generale d’Electricit¢, Paris, 95 
tons ditto, 4 mm. diameter. 


London,—Batrerska.—The* B.C. has accepted the 
tender of Messrs. Moy, Ltd., to supply three switch pillars, required 
in connection with the Nine Elms lighting scheme, for the sum of 


£206. The Council has also placed an order with Callender’s Cable 
and Construction Co. to do the necessary work of diverting the 
electric mains, &c., in connection with the electrification of the 
tramways in Battersea Park Road. 

Hackney.—The E.L. Committee received tenders from the 
following firms for supplying mains for one, two, or three years :— 
British Insulated & Helsby Cables, Ltd.; Callender’s Cable and 
Construction Co. Ltd.; W. T. Glover & Co., Ltd.; W. T. Henley’s 
Telegraph Works Co., Ltd.; Siemens Bros. & Co., Lid.; Western 
Electric Co., Ltd. The Committee considered that the schedule of 
prices quoted by the British Insalated & Helsby Cables, Ltd., were, 
on the whole, the most satisfactory, and have accepted same. 

Hammersmitu.—The B.C. has plaeed an order for the purchase, 
at £57 15s., of the ‘ Hotchkiss” boiler cleaner which has been on 
trial at the generating station. 


Salford.—The T.C. has accepted the tender of Messrs. 
Bowes, Scott & Western, Ltd., for the supply of water softening 
plant at the Frederick Road electricity works, at £740; that of 
Mr. F. M. Burley for installing the electric light at the Higher 
Grade School for Girls, and that of the Key Engineering Co., 
Ltd., for the supply of fibre conduit. 


Swindon.—The T.C. has accepted the tender of the 
Brush Electrical Engineering Co., Ltd., for the supply of three 
tramcars, at £1,786. 








FORTHCOMING EVENTS. 


To-day’s Events (Friday, January 12th).—At 7.30 p.m. I.E.E. (Manchester 
Students). Mr. J. C. Ward on “ The Electrical Equipment of Auto- 
mobiles.”’ 

At 8 p.m. I.C.E. (Students). ‘‘The Theory of Machines’’ by,Prof. 
J. D. Cormack. 

At 5.45 p.m. Northampton Institute Engineering Society. Mr. T. Y- 
Porter on ‘‘ Electricity applied to Mining.” 


Saturday, January 18th.—At 7 p.m. Association of Engineers-in-Charge. Social 
evening. 
At 7.30 p.m. Birmingham and District Electric Club. Presidential 
address by Mr. J. A. Jeckell. 
Monday, January 15th.—At 8 p.m. I.E.E. (Newgastle). At Armstrong College. 
Mr. C. Turnbull on ‘A Reversible Booster and its Running.” 
Tuesday, January 16th.—At 7.30 p.m. I.E.E. (Manchester). Mr.-W. C. Mountain 
on “ Electric Winding as applied to Main Shafts, considered Practi- 
cally and Commercially.” 
Wednesday, January 17th.—At 7.30 p.m. I.E.E. (Birmingham). Meeting. 
At 7.30 p.m. I.E.E. (Students). ‘The Uses of Electricity on Auto- 
mobiles,” by Mr. R. A. Frank. 
At 7.30 p.m. ILE.E. (Birmingham). ‘A New System of Automatic 
Boosting,” by Mr. M. J. E. Tilney. 
Thursday, January 18th.—Rugby Engineering Society. Mr. F. J. Sharr on 
«The Design of a Large Shop for Electrical Manufacturing.” 
At 4.30 p.m. Society of Arts. ‘‘ High Speed Electric Machinery, with 
special reference to Steam-turbine Machines,” by Prof. S. P. Thomp- 
son. (Lecture I.) 
At 7.15 p.m. I.E.E. (Leeds). ‘The Rectification of Alternating Cur- 
rents,’’ by Mr. P. Rosling. 
Friday, January 19th.—At 8 p.m. I.M.E. Meeting. Mr. R. A. Bruce on “ Worm 
Contact.”’ 
At9p.m. Royal Institution. Prof. J. J. Thomson on ‘Some Applica- 
tioris of the Theory of Electric Discharge to Spectroscopy.” 
N.E. Coast Institution of Engineers and Shipbuilders. Meeting. 
At the Hotel Cecil. Electrical Engineers’ Ball. 
Saturday, \January 20th.—At 17.30. Glasgow and West of Scotland Technical 
College Scientific Society. Mr. J. Hogg on ‘‘ Deep Mine Pumping.” 
Atl0a.m. I.E.E. (Students). Visit to Silvertown Telegraph Works. 
Friday, January 26th.—At 8 p.m. Physical Society. Meeting. 
At 7.30 p.m. I.E.E. (Manchester Students). Mr. F. Shaw on ‘ Electric 
Lamps.” 








THE ELECTRICAL ENGINEERS R.E. (VOLS.). 





TuHE following orders are issued :— 


Monday, January 15th.—*A’” Company, recruits’ drill, 6 p.m.; technical 
instruction, 7 p.m. 

Tuesday, January 16th.—‘‘ B’’ Company, technical instruction,7 p.m.; medical 
examination, recruits, 7 p.m. 

Wednesday, January 17th.—‘‘ A’’ badge examination, 7 p.m. 

Thursday, January 18th.—‘‘C’’ Company, technical instruction, 7 p.m. 

‘Friday, January 19th.—‘‘ D’’ Company, recruits’ drill, 6 p.m. ; technical instruc- 
tion, 7 p.m. 

Saturday, January 20th.—‘‘B’’ Company’s parade with R.A.M.C. for night 
operations is cancelled owing to General Election. ‘‘C’ Company proceed 
to Gravesend to run defence searchlights, parade, 3 A i Fenchurch Street 
Station. ‘‘D’ Company:supper postponed till February 3rd, owing to 
General Election. 

J. H. 8. Puriires, Captain E.E. 
For 0.C.E.E.R.E. (V ). 





emma tual 
————— 





Electric Shock Fatality—On Friday last, while 
engaged in painting iron girders in Cadeby Colliery, Frank Cant- 
well-slipped, it is supposed, and'to save himself caught hold of a 
live electric wire. When the current was switched off he fell 
about 8 ft. All efforts to restore him were-of no avail. 
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NOTES. 


Electrical Engineers’ Ball.—The Electrical Engineers’ 
Ball, which proved so successful last year and the year before, is to 
be repeated on January 19th at the Hotel Cecil. The Committee 


is as follows :— 


Alabaster, H. Leaf, H. M. 
Atkinson, L. B. Lloyd, G. C. 
Birnbaum, I. B. Madgen, W. L. 
Callender, T. O. Massey, W. H. 
Carolan, E. A. Mordey, W. M. 
Courtenay, J. Irving Mossop, P. 

De Segundo, E. C. Nalder, F. H. 
Dobson, 8. T. Partridge, G. W. 
Erskine, R. S. Pearce, S. L. 
Fell, A. L. C. Peebles, W. C. 
Flett, G. Pearson, H. A. 
Garcke, E. Perry, J. 
Gatehouse, T.. E. Raworth, John S. 
Gavey, J. Rider, J. H. 
Geipel, W. Roberts, Martin F. 
Gray, Jas. Robinson, Mark 
Gray, R. Kaye Robinson, L, L. 


Sharp, Sidney 
Siemens, Alex. 


Hammond, R. 
Harrison, H. E. 


Hawes, G. Spencer Sillar, A. M. 
Highfield, J. S. Smith, Fredk. 
Hirst, H. Sutton, G. 

Kempe, H. R. Swinburne, J. 
Kingsbury, J. E. Taylor, James 
Lacey, EK. M. Wallis-Jones, R. J. 
Lane, W. E. Wells, W. H. 


Executive Committee : 
Roberts, Martin F. 
Wallis-Jones, R. J. 


Hon. Secretaries : 
Sillar, A. M., and 
Alabaster, H. 


Geipel, W. 
Kingsbury, J. E. 


Hon. Treasurer: 
Hammond, R. 


Appointment Vacant.—Shift engineer for St. Helens 
(£2). ; 

Dirigible Balloons and Air Signals at New York.— 
An exhibition of dirigible balloons and, aeroplanes, organised by 
the Aero Club, will be held at-New York City from January 13th 
to 20th. The Advisory Committee of the show includes Thomas 
Alva Edison, Prof. Alexander Bell, Peter Cooper Hewitt and Prof. 
Langley. Mr. William J. Hammer will show his method of 
signalling from captive balloons by means of coloured incan- 
descent lamps operated from a keyboard on the ground. Means of 
communicating with free balloons will be demonstrated during the 
exhibition by the De Forest Wireless Telegraph Co. 


Electrical Trades Union Dance,—A_ subscription 
concert and dance is being held by the London branch of the 
Electrical. Trades Union on January 19th at the Concert Hall, 
Club Union Buildings, Clerkenwell, E.C. 


Electric Shocks,—Two employés (A. Blundell and 
it. Winkle) at the generating station of the Liverpool Overhead 
Railway received severe shocks and burns on 3rd inst. while trying 
to discover the cause of a leakage. 


A Committeeman and Stolen Copper.—At Burnley 
on Saturday a girl named Hogan was charged with stealing some 
copper wire from the Corporation electricity works, and though she 
admitted taking it, she stated that she did not know she was|stealing. 
She was remanded so that a home could be found for her by the 
police-court missioner. A sequel to this was the prosecution of 
James Bibby, a broker, an Alderman, and a member of the 
“lectricity Committee, for purchasing less than 56 lb. of copper. 
vhe defendant pleaded guilty, and said the girl Hogan told him 
she had found it inthe street. The Bench inflicted a fine of 20s. and 


costs, 


Cape Town Electrical Contractors’ Association.— 
Ata meeting of the newly-formed Association of Electrical Con- 
tractors held on the 13th ult. at Cape Town, Mr. Phelp (of the British 
General Electric Co.) was elected President for the year. 


_ Tramway Sick Club.—The Brighton Corporation 
'ramway employés have a Sick Club known as the Provident 
Society ; its President is their respected engineer and manager, Mr. 
W. Marsh; for vice-president they have the chairman of the Tram- 
ways Committee, Alderman H. Carden; Mr. B. G. Roberts is hon. 
treasurer, and Mr. Henry Halliwell, hon. secretary. The hon. sec. 
reports that the society has just entered on its third year, and is in 
« vigorous and healthy condition. The rules have recently been 
revised, and are considered now to form the foundation for a pros- 
perous society. During the past year £42 19s. was paid out to 
members (26) as sick allowance, and £4 14s, 2d. was returned to 
members leaving the service, while the hon. treasurer was able to 


, distribute to. members on December 18th last the respectable 


“share out” of £1 Os. 6d. The membership is restricted to 
employés on: the Corporation Tramways, but there is no limit what- 
Socver to hon, members. The address of the-hon. secretary is Lewes 
Road Depét, Brighton. : ' 


Institution and Lecture Notes,—TuHe AssociaTion 
oF ENGINEERS-IN-CHARGE.—On Saturday last between sixtyjand 
seventy members of the Association of Engineers-in-Charge, by the 
courtesy of Mr. E. G. Rivers, of H.M. Office of Works, were per- 
mitted to inspect the electrical and mechanical equipment of the 
Royal Courts of Justice. Mr. R. A. Inglis, M.A., of H.M. Office of 
Works, acted as guide and demonstrator in explaining the very 
numerous points of interest attached to the plant. The battery 
which is installed there, and which was supplied by the Chloride 
Electrical Storage Co., came in for a great deal of attention, in view 
of the fact that the Association’s next paper was upon “ Storage Bat- 
teries.” Mr. A. M. Simpson, chief engineer, and members of his 
staff, did all in their power to elucidate matters generally. We 
may add in regard to this very active Association that we have 
lately received a booklet setting forth its aims and objects. En- 
gineers-in-Charge, either electrical or mechanical, should acquaint 
themselves with the advantages to be derived from an Association 
of this kind. Mr. Capsey, the hon. secretary, will be pleased to 
answer any inquiry addressed to him at St. Bride’s Institute, E.C. 

LE.E. (Glasgow).—At the meeting held on Tuesday last, Mr. 
Geo. L. Black read a paper on “The Maintenance of Underground 
Mains.” 

Str Jonun Cass Tecunicat InstTituteE.—A course of practical 
instruction in Technical Gas Analysis is to be given by Mr. C. A. 
Keane, M.Sc., on Monday evenings, commencing on the 15th inst. 
A course on Metallography will also be given by Mr. C. O. 
Bannister on Wednesday evenings ; this began on Wednesday last. 

The Milan Section of the Italian Electro-Technical Association 
has elected as president for the next three years Engineer Immanuel 
Jona, and as vice-presidents Prof. Ascoli, Prof. Morelli and 
Engineer Piazzoli. ‘ 

The Italian Physical Society intends holding its re-union at 
Rome during the Easter week, so that it will coincide with the 
Congress of Chemistry which is to be held at Rome during that 
week. 

Royat Instrrution.—The Friday evening discourse on January 
19th will be delivered ;by Prof. J. J. Thomson, the subject being 
“Some Applications of the Theory of Electric Discharge to 
Spectroscopy.” That of February 2nd will be by Prof. S. P. 
Thompson on “The Electric Production of Nitrates from the 
Atmosphere.” 


Municipal Ownership in the United States,—A 
committee appointed by the National City Federation, a distinc- 
tively capitalist body, of which Mr. August Belmont, president of 
the Interborough Rapid Transit Co., of New York City, is chair- 
man, is investigating the general conditions of municipal ownership 
both in the United Statesand in Europe. The committee, asa whole, 
will consider reports on this subject from all available sources, and 
delegated members of the committee will visit selected plants to 
report in detail. The scope of the investigation is “to determine 
and record facts,” and the ultimate report of the committee will 
include a written history of the municipal ownership movement. 
Prof. Frank H. Roberts, of the University of Denver, Colo., returning 
from an extended trip to England, Scotland, Belgium, Holland and 
Germany, called upon President Roosevelt at the White House 
recently, and reported unfavourably as to the municipal plants he 
had seen in operation at Glasgow, Manchester, Liverpool, London, 
Brussels, Amsterdam, Antwerp, Hamburg and Berlin. The Board 
of Aldermen of Chicago has asked Mr. James Dalrymple, of 
Glasgow, for a copy of his report, furnished some time ago to the 
Mayor of Chicago, but hitherto kept secret on account of its sup- 
posed unfavourable view. 


The American Electrical Code.——Mr. William J. 
Hammer, consulting engineer of New York City, has resigned the 
presidency of the National Conference on Standard Electrical 
Rules, which he has held since its organisation in 1894. All exist- 
ing electrical fire insurance codes date from that drawn up by Mr. 
Hammer for the Phoenix Insurance Co., when it was necessitated 
by the installation of the first central station ever operated in the 
history of electric lighting in London, in 1881, under Mr. Hammer’s 
supervision as personal representative of Mr. Edison. Ten years 
ago there were no less than five electrical codes in force in New 
York City, and many others in all parts of the United States, but, 
as a result of the Conference, there is now only one code recog- 
nised alike by engineers and insurance men, as contained in a 
volume of 120 pages. Hereafter the Conference will meet annually 
and revise the code when necessary. At the December meeting it 
was recommended to allow the earthing of low tension secondary 
A.c. systems; to earth the neutral wire, without fuse, on three- 
wire systems; and to allow a.c. systems to be earthed on water 
pipes outside the meters. 


Continental Canals.—A Central News dispatch from 
Geneva says that at-Zurich a great scheme proposed by a Swiss 
engineer to unite Switzerland with the North Sea and the Mediter- 
ranean by two great canal systems has been under consideration. 
The first system would connect Lake Constance with Rotterdam by 
means of the Rhine, and the second would join Lake Como and the 
Mediterranean by means of the River Po. The cost of the two 
schemes is estimated as 324 million francs ; but the engineer claims 
that he will be able to obtain a large quantity of water power which 
can be sold to factories and other users:and thus greatly reduce the 
cost. He estimates that 1,500,000 H.P. can be obtained from the 
system north of the Alps, and: 220,000 u.p. from the southera 
portion, : ; 
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Ocean Telephony.—Paragraphs have been appearing in 
the daily Press of late relating to the possibility of long-distance 
telephony to America, with the aid of inductance coils incorporated 
with the submarine cables, and the credit for the use of the coils is 
given to Mr. Oliver Heaviside and Dr. Pupin. It should not be 
forgotten, however, that, while Mr. Heaviside laid the foundation 
of the theory, it was Prof. Silvanus P. Thompson who brought the 
idea forward, two years before Prof. Pupin’s suggestions were pub- 
lished. Prof. Thompson, in fact, took out the first patent in this 
connection in 1892, and read a paper on “ Ocean Telephony ” at the 
Chicago Congress in 1893. 

Whether trans-Atlantic telephony will ever be possible remains 
to be seen; the use of inductance coils in long-distance telephony 
has undoubtedly been highly successful, and the chief credit there- 
for belongs to Dr. Thompson, 


Thermal Efficiencies in the Boiler House.—We 
regret that the letter on this subject from Mr. Bennis, which will be 
found in our “ Correspondence ” columns, arrived too late for us to 
go fully into the matters to which he refers; we shall do so in our 
next issue. We may remark, however, that Mr. Bennis has taken 
umbrage where no offence was intended; as stated in the article, 
his good faith was not, and is not, in question. The “nasty 
insinuations” to which he so gracefully alludes, were not inten- 
tional; our “irresponsible and anonymous scribbler ”, was dealing 
with the general question of exaggerated claims for high 
efficiencies. We stated that we were open to conviction that a figure 
such as that quoted was possible, but we remain as yet unconvinced. 
Mr. Booth’s figures command respect; but we may point out that 
in the same line of his report on the Davies boiler from which 
Mr. Bennis quotes, the over-all efficiency at a test six days earlier 
is given as 76°467 per cent. The difference is ascribed to lagging 
in the interval. Moreover, Mr. Booth in these tests asswmed a 
total of 15 lb, of furnace gases per pound of coal in one case, and 
16 lb. in the other. What we ask for is an authenticated test free 
from such assumptions. Further comment must be deferred. 


Réntgen Rays,—Reuter’s agent at Paris reports that 
the Academy of Medicine has notified its agreement ‘with the 
findings of a commission appointed to examine the legal questions 
arising from the medical use of Roéntgen rays. The report of the 
commission holds that serious accidents may be caused by the use 
of the rays for therapeutic purposes, and the Academy recommends 
that the employment of the rays for medical purposes by other than 
medical men should be adjudged an offence against the laws dealing 
with the illegal practice of medicine. 








OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEctRicaL Review posted as to their movements. | 


Central Station Engineers.—The Gillingham (Kent) 
T.C, has granted a bonus of £25 to Mr. A. G. Ryan, assistant elec- 
trical engineer, in recognition ‘of extra services rendered in con- 
nection with the supply of current to the Kent Electric Power Co. 

The Canterbury T.C. has appointed Mr. J. Lioyp, as shift engi- 
neer at the electricity works. 

The Darlington T.C. has increased the salaries of Mr. F. W. 
Hewitt and Mr. D. H. Davirs, of the electrical engineer’s staff, by 
£13 and £10 per annum respectively. 

Mr. H. L. Kirxparrick has resigned the position of resident 
engineer and superintendent with the Merthyr Electric Traction 
and Lighting Co., Ltd., and is taking up a position on the staff of 
Raworth’s Traction Patents as from Monday next. 

Mr. C. White, mains superintendent at St. Helens, has resigned 
his appointment, and Mr. R. M. Hayne, station superintendent, is 
his successor, with an increase in salary from £130 to £150. 
Another shift engineer, at £100, is to be appointed. Mr. F. 
Dickinson, works superintendent, is to be responsible for the daily 
log-sheets and records in addition to his present duties, and his 
salary is increased to £170. The salary of the superintendent of 
overhead equipment and motors (Mr. J. W. Warr) has been 
increased from £140 to £150. 

Mr. W. H. Russrtt, who for the last six years has been manager 
and electrician to the Melton Electric Light Co., is leaving to take 
up an appointment at Dublin. Last week the employés presented 
him with a silver cigarette case, holder and match-box. As already 
announced, Mr. H. Josmpx, of Hythe, takes up the Melton 
appointment. 

Mr. J. W. SypENHAm has resigned the position of shift engineer 
to the Woking Electric Supply Co., to take up an appointment 
avith Messrs. Witting, Eborall & Co., Ltd. 

On New Year’s Day the staff at the Loughborough electricity 
station made a presentation to Mr. W. H. Attn, the borough 
electrical engineer, of a cigar and cigarette cabinet. : J. E. 


Merry, the mains superintendent, made the presentation on behalf 
of the staff. 

An unfortunate accident occurred to Mr. J. H. CawrHra, the South 
Shields borough electrical engineer, on Thursday, 4th inst. Mr. 
Cawthra was inspecting, from a tower wagon, part of the overhead 
equipment in connection with the new tramway undertaking of the 
South Shields. Corporation, and on proceeding to descend, a piece 
of wood broke on the platform on which he was standing, and he 
fell very heavily on to the back of the horse drawing the wagon, 
and from thence to the ground. Mr. Cawthra fortunately had no 
bones broken, but received a very severe wrench to the back, and 
up to the time of writing he is still unable to leave his bed. 


Tramway Officials.—A presentation was made to Mr. 
J. E. Epmunpson at the annual supper of the employés of the 
Scarborough Tramways Co. held in the early hours of thé 3rd inst., 
in the form of a gold mounted fountain pen and leather pocket- 
book. Mr. Edmundson is leaving Scarborough to control the 
electric light undertakings at Grantham and Stamford. 


General,—Mr. Frank R1scu has resigned his position 
with Messrs. Dick, Kerr & Co. and re-entered the service of his 
old firm, Messrs. Macartney, McElroy & Co. in an executive 
capacity. 

At Heysham Harbour on Saturday afternoon Mr. C. ApBsort, 
electrical engineer, was presented with a marble timepiece on his 
leaving the district. Mr. Abbott leaves for Nottingham, where he 
will control the electrical department, replacing Mr. W. H. 
BaRKER, who goes to Heysham. 


Obituary.—Tueornitus Variey.—It is with much 
regret that we have to announce the death of another old pioneer 
of electrical industry. Theophilus Varley, the fourth son of the 
late Cornelius Varley, passed away on Friday, 5th inst., at the age 
of 72 years, after living in quiet retirement at Mr. T. A. Varley’s 
(his son’s) residence at Highgate. His remains were cremated at 
Golder’s Green Crematorium, Hendon, on Tuesday. Many of the 
older members of the profession will recall his early connection 
with telegraphy, with which the whole of the Varley family were 
closely associated. About 1854 he went to Holland for the Elec- 
tric and International Telegraph Co., who were working in conjunc- 
tion’ with the Dutch State Telegraphs, to take charge of the 
“ translating system” invented by his brother, the late Cromwell 
Fleetwood Varley, F.R.S., the electrician-in-chief to the Electric 
and International Telegraph Co. The “‘translating system” 
referred to was the first system which enabled direct transmission 
through the induction in cables with the land-line system by which 
direct telegraphic communication between London and Berlin was 
rendered possible, and in connection therewith the laying of a 
four-wire cable between Lowestoft and Scheveningen. He took 
charge of the Dutch end of the cable, and tested same during laying 
operations. About 1866 he wasrecommended by the late Robert Steven- 
son, the chairman of the Electric and International Telegraph Co., to 
the Government of New Zealand, and was selected to take charge 
of and inaugurate the extension of the Colonial telegraph system, 
which work he carried through successfully, and then returned to 
England in the early seventies. On his return he assisted the late 
Cromwell Fleetwood Varley in testing submarine cables, including 
one laid \in the Mediterranean and the deep-sea cables of the 
French Atlantic Telegraph Co. For some years he practised as a 
consulting electrical engineer, devoting considerable attention to 
various apparatus then being introduced for the production of 
electric light; and, in furtherance of this object, he joined the 
Edison Co. in 1882 as electrician at their central station on Hol- 
born Viaduct, which was the first established in Great Britain. He 
subsequently joined the stafi of the Pilsen, Joel & General Electric 
Light Co., Lid., and carried out some important improvements in 
the dynamo department at- their works at Kentish Town. About 
1887 he began to devote his attention to the electrolytic branch of 
the industry, and joined the firm of W. Carlyle, at Birmingham, 
as chief engineer, this firm being one of the earliest to exploit the 
commercial application of the dynamo to electro-metallurgy. He 
afterwards entered into partnership with Mr. W. Walker, trading 
as Varley & Walker’s Manufacturing Electrolytic Engineers, at 
Birmingham, in which business he continued until 1892, when he 
retired and returned to London, where he resided until his 
decease. 

Henry Joun Youna.—We.regret to announce the death at the 
early age of 36 of Mr. Henry John Young, jun., a Past-Chairman 
of the Institution of Junior Engineers. To perpetuate hismemory, 
a fund has been opened with the object of placing a bronze 
medallion portrait in the reading room of the Institution. 








| 


Electrical Trade Literature.—We recently deplored 
the lack of electrical pamphlets controverting the extravagant 
claims of the gas people, and setting forth the advantages of 
electric light and power. We had forgotten, however, the excellent 
brochures written by Mr. C. Rockley, of West Ham, and published 
by Messrs. Jacomb Bros., of 2a, Wingfield Road, Stratford, HE. One 
of these, “ Specific Reasons why every Tradesman should use the 
Electric Light,” we reviewed 18 months ago, and we can only 
repeat the praise we then bestowed upon it. Another has come to 
hand, entitled “Sunshine Arcs v. Incandescent Gas,” which is 
equaily effective. Copies-will be forwarded by the publishers on 
application to any member of the electrical industry. 
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NEW COMPANIES REGISTERED. 





Highways Transit, Ltd. (87,136).—This company was 
registered on January 5th, with acapital of £100 in 1s. shares, to adopt an agree- 
ment between Ed. Surcouf et Compagnie of the first part, Robert W. Blackwell 
and Co., Ltd., of the second part, and this company of the third part, for the 
acquisition, working and turning to account in the United Kingdom and the 
British Colonies and dependencies of certain inventions relating to vehicles and 
trains for railways and roads, and to carry on the business of manufacturers of 
and dealers in motor and other cars, trains, wagons and vehicles of all kinds, &c. 
The first subscribers (each with one share) are :—A. P. Ibbott, 9, Throgmorton 
Avenue, E.C., secretary ; A. Brown, 9, Throgmorton Avenue, E.C., accountant ; 
A, Auer, 9, Throgmorton Avenue, E.C., accountant; H. J. Ashton, 9, Throg- 
morton Avenue, E.C., clerk; J. D. Batson, 9, Throgmorton Avenue, E.C., 
clerk; 8. Nicholl, 9, Throgmorton Avenue, E.C., clerk; and J. C. C. Schrilfer, 
4, Throgmorton Avenue, E.C., clerk. Noinitial public issue. The first directors 
are R. W. Blackwell (nominee of holders of shares Nos. 1 to 1,200) and E. 
sureouf (Nominee of holders of remaining shares). Registered office, 59, City 
Road, E.C. 


“Harper” Electric Piano Co., Ltd. (87,135).—This 
ompany has just been registered with a capital of £11,000 in £1 shares (10,000 
10 per cent. cumulative preference), to acquire from D. Harper & Co., of 
266-8, Holloway Road, N., the sole British rights (except for the South of 
ngland), in the ‘“‘ Harper Electric Piano,” to adopt an agreement with R. W. 
jay and Edith M. Garstin, and to carry on the business of manufacturers of 
cleetrie pianos, manufacturers and dealers in all kinds of automatic and other 

usical instruments and machines, proprietors and exhibitors of and dealers in 
jin-operated automatic machines, music publishers, dealers and librarians, 

inufacturers of and dealers in electric lamps, fittings, motors, batteries and 
.ccumulators, &e. The first subscribers are:—S. C. Harper, 266-8, Holloway 
‘oad, N., manufacturer, with 250 preference shares; W. E. Garstin, 92, Oak- 
wood Court, Kensington, W., gentleman, with 250 preference shares; F. 8S. 
(room, 888, Holloway Road, N., corn merchant, with 250 preference shares ; 
. W. Bygrave, Fernside, Cedar Road, Teddington, clerk, with 1 preference 
are; T. F. Davies, 148, Boyson Road, Camberwell Road, S8.E., clerk, with 
i preference share; E. H. Maples, 20, Hermitage Road, Finsbury Park, N., 
clerk, with 1 preference share; and T. J. Cox, 72, Rathfern Road, Catford Hill, 
\.E., cashier, with 1 preference share ; minimum cash subscription £5,000; 
‘he number of directors is not to be less than 3 nor more than 5; the first are 
s. C. Harper, W. E. Garstin (chairman), and F. 8. Groom ; qualification £250; 
emuneration, £50 each per annum. Registered office, 266-8, Holloway 


Road, N. 


Motor and. Electrical Engineering Co. (Leeds), Ltd. 
37,081).—This company was registered on January Ist, with a capital of £5,000 

£1 shares, to acquire the business of a motor-car manufacturer and dealer, 
electrical and general engineer, garage proprietor, &c., carried on at the Garage, 
Sheepshanks Yard, North Street, Leeds, by James Rebecca, as the ‘* Motor and 
i:lectrical Engineering Co.,’’ including the business of an electrical and general 
engineer, recently carried on in Leeds by P. N. Hirst, to which the said J. 
Rebecea is now entitled under contract dated September 2I1st, 1905. The first 
subseribers (each with one share) are:—James Rebecca, 37, Mexborough 
\venue, Chapeltown Road, Leeds, electrical engineer; P. N. Hirst, 4, Saville 
Place, Chapeltown JRoad, Leeds, electrical engineer; Mrs. E. Hirst, 4, Saville 
Place, Chapeltown Road, Leeds; Mrs. Jane Rebecca, 37, Mexborough Avenue, 
Chapeltown Road, Leeds; A. Matthews, 23, Rowland Road, Dewsbury Road, 
Leeds, engineer; J. E. Whitworth, 32, Scholars Road, Balham, 8.W., actor; 
aid H. EF. (Hirst, 10, Marshall Street, Cross Gates, near Leeds, engineer. No 
initial public issue. The number of directors is not to be less than two nor 
more than four; the first are James Rebecca, P: N. Hirst and A. Matthews; 
qualification, £100. Registered office, ‘‘ North Street Garage,’’ Sheepshanks 
Yard, North Street, Leeds. 


Expert Shaft Turning, Grinding and Power Transmission 
Co., Ltd. (6,048).—This company was registered in Edinburgh on December 
30th, with a capital of £18,000 in £1 shares, to carry on the business of manu- 
facturers of and dealers in all kinds of machinery, shaft turners, grinders, 
transmitters of power, &c. The first subscribers are:—A. W. Macdonald, 
1), Broomhill Avenue, Partick, Glasgow, engineer, 5C shares; H. Swinburne, 
22, Marlborough Avenue, Partick, Glasgow, agent, 50 shares; M. Taylor, 11, 
\nderston Quay, Partick, Glasgow, merchant, 50 shares; A. Adamson, 162, 
Dumbarton Road, Partick, Glasgow, engineer, 1 share; J. Hamilton, 31, Broom- 
hill Drive, Partick, Glasgow, stockbroker, 1 share; C. Bradley, 33, Bath Street, 
ilasgow, solicitor, 1 share; and C. Richards, 33, Bath Street, Glasgow, clerk, 
one share. The number of directors is to be three; the first are M. Taylor, 
A. W. Macdonald and H. Swinburne; qualification, 50 shares. Registered 
Ollice, 83, Bath Street, Glasgow. 











OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





21st, of £15,000 4 per cent. debentures, part of series created May 27th, 1904, to 
secure £125,000. Property charged: The company’s undertaking and property, 
present and future. No trustees. Previously issued of same series : £71,000. 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
: ‘ssue on December 21st of £4,000 debentures, part of series created July 14th, 
‘904, to secure $35,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. Previously issued 
otsame series : £29,000. 


_ Provincial Tramways Co., Ltd. (6,445).—Issue on December 








ELECTRICITY SUPPLY ACCOUNTS. 


THat the Stepney undertaking has made 


Stepney really sound progress during the five years of 
Municipal _its existence is fully borne out by the excellent 
Electricity _ figures contained in the last returns. 

Supply. The output reached 3,425,153 units, and 


included nearly a million units supplied for 
public lighting at less than 2d. per unit, and over half a million 
power units at rather over 1d, per unit. 

Despite the low average price obtained, economical working 
enabled the department to show a gross profit of £14,837, which, 
after meeting financial obligations, left a surplus of £5,786 on the 
year's working, or, including sundry amounts brought forward, a 
sum of £5,845, which was carried to the appropriation account. 

The prices charged were :—Private lighting, 8d. and 1d. per unit 
maximum demand system ; power, 1d. per unit, The engineer and 
Managerjis Mr. Wm, C, P. Tapper. 


GENERAL STATEMENT. 
For year ending March 31st __.. ise 1905. 1904. 


Total capital expended ... rs ae £221,741 £199,129 


Number of units sold— 


Private lighting oe See nas 1,901,070 1,436,812 
Public lighting a =e Pe 969,174 731,066 
Power i: “te ae os 554,909 365,633 
Total number of tnits sold 3,425,153 2,533;511 
Equivalent No. of 8-c.P. lamps connected - 34,720 30,498 
. 374 arc. 331 are. 

Number of public lamps 114 inc. 24 ine. 


Maximum loadin kw. ... or se 1,684 1,268 
Revenue account— 


Gross revenue £32,126 £26,617 

» expenditure £17,289 £13,824 

, » profit a <a £14,837 £12,793 
Average inclusive price obtained per unit— 

Private supply bie +f aie 2°36d. 2°69d. 

Public lighting 2 aa ose 1°95d. 2°1d. 


REVENUE ACCOUNT FOR YEAR ENDING Marcu, 1905. 


Gross revenue... ay a £32,126 = 2:25d. per unit. 
Works and distribution costs 

(including public lighting) 
Total working costs ... eee 


£13,712 = 96d. ,, 
£17,289 = 121d. __,, 


Prorit STATEMENT, 1905. 





Interest on loans, &.* ... Ma fe ey £6,661 
Sinking fund net “as as aa nad 2,276 
Expenditure during year, written off ... “0 114 
Balance on year’s working ase ie ls 5,786 

Gross profit £14,837 








CITY NOTES. 


Notting Hill Electric Lighting Co. 


THIs company has called an extraordinary general meeting for 
Tuesday next to consider the draft of a Bill which the directors 
are promoting in conjunction with neighbouring companies. The 
following explanation of the Bill will be read with interest :— 
“This company had already in 1889, in conjunction with the 
Kensington and Knightsbridge Co., obtained powers and made 
arrangements for supplying in bulk any possible requirements in 
its area of supply from a joint station in Wood Lane, Hammer- 
smith. The neighbouring companies in Westminster (the St. 
James’s and Pall Mall, and the Westminster) had made arrange- 
ments for bulk supply to themselves from the Central Electric 
Supply Co.’s station, as had tne Metropolitan Co. from Willesden, 
but the benefit of all these arrangements has hitherto been confined 
to the companies owning the stations. In view of the possible 
demand for further bulk current in other parts of the West End of - 
London, the Kensington and Knightsbridge Co. and ourselves. have 
agreed to join forces with the St. James’s and Pall Mall and West- 
minster Companies, and a Bill under the title of the West London 
Electric Undertakers’ Association Bill is being promoted to take 
power for linking up the bulk supply stations belonging to the 
respective companies, with a view to the interchange of current ; 
provision is also made for a connection with the Metropolitan 
Electric Supply Co.’s station at Willesden, and compulsory powers 
are asked for the purchase of two sites on the banks of the Thames, 
one in Westminster and the other in Fulham, for the purpose of 
erecting further stations thereon, if found necessary hereafter. 

“The resources then available would enable the federated com- 
panies to supply not only all the companies and Borough Councils 
having powers of distribution in the so-called ‘residential district’ 
of London, 7.¢., the district north of the Thames from the eastern 
boundary of the City of Westminster to the northern and western 
limits of the County of London, but also to supply any future pos- 
sible demand for power for industrial purposes and for traction. 
Our company not having at present permission to supply electrical 
energy for traction (railways and tramways) to be used outside its 
district, clauses to give such powers are included in the Bill, and 
if such facilities are available, it may not be necessary for future 
tramways and railways in the West of London to erect power 
stations for themselves. 

“The directors do not anticipate that any considerable capital 
expenditure will have te be defrayed by the companies connected 
with these matters, and the close connection between the four 
companies concerned should result in advantages not only to their 
respective shareholders, but also to the public, and it is to be 
hoped that Parliament will permit the proposed arrangements to 
be carried into effect.” 





Stock Exchange Notice.—Application has been made 
to the Exchange Committee to appoint a special settling day in :— 


National Telephone Co., Ltd.—90,000 ordinary shares of £5 each, fully paid 
Nos, 800,001 to 600,000," : Bees cs 
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MARKET QUOTATIONS. 


Wednesday, J anuary 10th. 





Latest Fortnight’s 
CHEMICALS, &c, Price. Inc. or Dec. 
a Acid, Hydrochloric oe +. . per cwt. 5]- 
iS 9: “SeOeO:... ° oe +. per cwt. 22/- 
@. » Ozalic. is -. percwt. 82/- 
a » Sulphuric ee ar «s ‘per cwt. 5/6 
a Ammoniac, Sal +. . per cwt. .  42)- 
a Ammonia, ‘Muriate (crystal) -. perton £33 10 
a st -. per ton £30 
a Bleac hing pow der se + +. per ton £5 10 
a Bisulphide of Carbon... -» . per ton £18 
a Borax .. oe +» perton £13 
a Benzole (90 %) oe oe -. per gal, 104d. 
a (50 %) we nee -. per gal. 10d. 
a Copper Sulphate : +. per ton £23 15 
a Lead, Nitrate ae re -. perton £25 
a ,, White Sugar.. Py +. per ton £31 
a _ ,, Peroxide ae at -. perton £27.10 
a Methylated Spirit .. ei -- per gal. 2/6 
a Naphtha, Solvent (90 % at 160°C) per gal. 5/6 
a Potassium Bichromate, in casks per lb. - 
a Potash, Canstic (75/80 %) -. perton £2 
a Potassium Cyanide . -. per lb. Tad. 
a Shellac : os -. percwt. 190/- 
a Sulphate of Magnesia Je +. perton £4 10 
a Sulphur, Sublimed Flowers .. perton | £6 10 
a os fame ered A -. perton » £510 
a Lum -. perton £5 
a Soda, Cacsie Twhite 70 9%) +. ‘per ton £10 15 oe 
a ¥, Crystals a +. perton £3 5 5s. ine. 
a Sodium Bichromate, casks -» per lb. 23d. | os 
a tx Cyanide ea per lb. Td. 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton £150 
b - Wire, in ton lots .. per ton £177 | 
b Sheet, in ton lots .. per ton £175 | 
b Babbitt’ smetalingots . per ton £43 to £140 | 
c Brass (rolled metal 2" to 12" basis per lb. 84d. | aS 
¢ 4, Tube (brazed) “ per Ib. 104d. 4d. ine. 
B) we » (solid ee -» perlb. 93d. 3d. ine. 
€ » Wire, basis .. +. per lb. 9d. 3d. ine. 
e Copper Tubes (brazed) .. -- perlb. 114d. | a 
¢ » (solid drawn) -- perlb. 113d. 
g Copper Bars (best —— +» perton £95 
9 Corner — ee +. perton £95 
9 Rod +. perton £95 Bic 
C- # (Electrolytic) Bars | per ton £92 £4 ine. 
e ” 50 Sheets .. perton £104 £4 ine. 
S ” Rod -. perton £95 | 50/- ine. 
. 9 H.C. Wire _ per lb. 1ld. } 4d. ine. 
f Ebonite Rod a* “8 +» per lb. 8/3 <= 
9 Sheet o* ee «. per lb. B/- 
n German Silver Wire ois -. per lb. | 1/7 4 
h Gutta-percha, fine ae -. per lb. | 6/- to 7/- Pet 
h India-rubber, Para fine .. «. per lb. 6/33 to 5/4 ine. 
é Iron, Charcoal Sheets .. . per ton #18 si 
i, Pig (Cleveland warrants) | per ton 54/74 | 103d. ine, 
i » Forgings, accordingtosize per ton From £11 ne 
i 4 Serap, heavy +. per ton 47/6 to 50/- | 
t 4 Wire, galvanised No.8 .. per ton £9 15 
g Lead, English Ingot per ton « £17 5 | { 10). to 12/6 
9 Sheet os +» perton | £19 12 6 | 10/- dec 
A Manganin Wire No. 28 .. +. per lb. /- | 
g Mercury. .. per bot. £7 5 | 
d Mica (in original cases) small :. per lb, 6d. to 1/- ne 
. 2 * »» medium per lb. 2/6 to 4/- ae 
2 large .. per lb. 4/6 to 8/6 ee 
. Phosphor Bronze, plain castings per lb. 1/1 to 1/8 
P 9 rolled bars & rods__ per Ib. 1/14 to 1/8 
Pp 9 “ae & sheet per lb. 1/4 
o Platinum .. - peroz. 85/6 
e Silicium Bronze Wire per lb. 11d. to 114d. 
# Steel, Magnet, acc ‘a’ g to dese’ P n per ton oo 
- = inbars . £15 to £40 ee 
f Tin, Block .. oe os +. perton { nieti0} 50/- ine, 
» Wire, Nos.1to16 . . per lb, 1/104 
“ White Anti-friction Metals— 
“White Ant” brand . per ton ons to £70 
j Yarns, 2/10sGrey Cotton, on sp ‘ls _ per Ib, | 
j » 6lea. Flax per Ib. baa. | 
j » S8ply 10 lbs, Russian .. per Ib. 4 % | 
j »  10)bs. Russian,single .. per lb. 
j » 180 1bs. Jute rove per ton £11 | ss 
k Zinc, Sh’t (Vieille Montagne bnd. ) per ton £82 6 10/- ine. 





Quotations supplied by :— 

h Edward Till & Co. 

i Bolling & Lowe. 

j Walter H. —_?" & Co., Ltd. 


a G. Boor & Co, 
b The British Aluminium Co., Ltd. 
e Thos. Bolton & Sons, Ltd. 
a F. Wiggins & Sons. k Morris Ashby, Li 
e Frederick Smith & Co. m W. T. Glover & Co, Ltd. 
f. India-Rubber, G.P. and Teleg. = P. Ormiston & Sons. 
Works Co., . o Johnson, Matthey & Co., Ltd. 
g James & Shakspeare. p The Phosphor Bronze Co., Ltd. 





The Motorgraphe.—aAn ingenious little instrument. has 
been brought out by Exrxcrromorors, Ltp., by means of which it 
is possible to determine the size of motor required to satisfy any 
given conditions of horse-power and speed. The device takes the 
shape of Electromotors, Ltd.’s standard motorin outline,:and con- 
sists of a card inscribed with the different sizes, and the revolu- 
tions per minute. Ona concentric cardboard disk are the horse- 
powers and gauge points. The B.H.P. is to be set against the speed, 
and the size of motor réad off against the arrow head corresponding 
to the -particular class of motor desired, whether for continuous, 
lift or crane rating.- It is a clever little thing, giving an.extra- 
ordinary amount of information in the minimum of space, __ 








STOCKS AND SHARES. 


Wednesday afternoon. 


Money having become easier with the advance of the New Year, 
investment markets are mainly harder. Some people look—or 
profess to look—for a reduction in the Bank Rate. The joint-stock 
banks, however, got 44 per cent. from the Stock Exchange for their 
loans on Tuesday, and found plenty of demand af that rate. 

Politics are not interfering much with business so far. There is 
a good deal doing in many of the ‘markets, and, if public attention 
is now restricted by the imminence of the General Election, 
the present activity should be a good omen for still better trade 
when the country is freed from its political excitement. > 

Where dealers in the Stock Exchange do not take a gloomy. view 
of possible Parliamentary hindrance to business is over the elec- 
tricity supply schemes. With so many rivals in the field, the 
opinion is expressed that the whole matter may he referred to a 
Royal Commission, which would mean months’ delay in arriving at 
any settlement of the questions. Better, it is thought, would it be 
even if one of the schemes unfavourable to the companies were to 
be passed now, than that uncertainty should overhang the industry 
for perhaps a yearor so. On this point, however, there may be 
divergency of view. 

Nothing really new is contained in the proposals of the four West 
of London supply undertakings with reference to a joint working 
of an interchange station. The proposals have been in the air for 
some time past, and their publication passed without altering the 
share price-list. Urban Electric Ordinary rose 2s. 6d. to 43, and 
Metropolitan Preference put on 1s. 3d. at 5,3, while a brace of 
Debenture stocks moved to the tune of a point. A large business 
is being done in the Westminster Supply Preference fractions, the 
price of which is 12s. Holders should take care that they do not 
omit to sell, or make up, their fractions. 

Doubtless it is the innate bullishness of human nature which 
makes it pleasant to write about improvement in prices. 
Anyway, one feels a hopelessly illogical touch of personal pride in 
mentioning that 20 of the telegraph and telephone issues have risen 
this week. Advances in the pre-Ordinary descriptions are numerous, 
and to be ascribed to a demand for good investments that is 
quickened by the release of dividend payments, cheaper money and 
more public confidence. The strength of the Ordinary stocks and 
shares comes from the last-named: reason, and can be also associated 
with the splendid trade figures, which have an influence far beyond 
their own direct spheres. There is, perhaps, no need to catalogue 
the individual achievements, inasmuch as they show no remarkable 
alteration. As an instance of the investment requirements now 
abroad, we heard a broker earnestly discussing the other day whether 
he should buy Eastern Telegraph Ordinary, Eastern Extension 
or Western Telegraph shares. He was advised that so little is there 
to choose between them that he should buy the lowest-priced, 
and the client accordingly found himself possessed of Western 
Telegraph shares. Anglo-American Telegraph Deferred pursues the 
uneven tenor of its erratic way, being } up this week. The divi- 
dend is expected to be made known on the 25th inst., and 10s. per 
cent. on the Deferred is rumoured. Direct Spanish Preference fell 
3, and Marconi’s eased off 4, to 143; the latter have never been 
what one would call a good market. 

Globe Telegraph and Trust of both sorts are. firmer, and the 
Preference should go to 15. National Telephone stocks have risen, 
the Deferred 24 points to 1114, but United River Plate Telephone 
Ordinary lost 4, which fraction has been added to the Preference, 
at 58. 

Besides being 1 up, the three Central London Ordinary stocks 
are really better than they appear fromthe official quotations. 
The Deferred, carrying a tolerably certain dividend of a full £4, 
still looks undervalued at 874.. Districts are duller at 364, losing 
the spasmodic rise they obtained from the coming of Sir George 
Gibb, but the Underground Notes are 4 better at 974. Metro- 
politan Consolidated improved to 874. It is announced that the 
new tramway from Kingsway to Islington will be opened at the end 
of the month. Great Northern and City remain at 54, but City and 
South London is somewhat less firm in tone. 

Restored to 11, British Electric Traction Preference are much 
about the same price as they were before the recent passing of the 
dividend on the Ordinary shares, and the latter have risen again 
to 8§. British Columbia Electric Preferred and Preference stocks 
claim more attention, however, by advancing 24 and 3 
respectively. Westinghouse Debenture shed a couple of points. 
Traction shares participate in the general steadiness of electric 
issues. Anglo-Argentine Ordinary are 4 up at 8g, and have all the 
appearance of going over 9 once more, while Belgrano Ordinary 
rose to 38. 

Manufacturing shares are also better. British Aluminium 7 per 
cent. Preference rose 5s., and the Ordinary are quoted at 1] 
Callender’s and Henley’s Preference improved 4, Castner-Kellner’s 
ys, and Dick, Kerr Ordinary 4 to 9. This last quotation is 
rather curious in view of the shares that are being offered from 
the Midlands at 8%. The Ordinary will shortly be split into shares 
of.£1 -each.- Telegraph Constructions sympathised with the ‘hard- 
ness of Telegraph stocks, and at 34 are.10s. better. 

Taking some of the newer comers, London Motor-Omnibus shares 
are down 4 to 35s. An advance of nearly six points has taken Sao 
Panlo Light and Power Common. stock to 148. , The’d per. cent. 
bonds of the Rio de Janeiro Light and Power Co. are 80, and those 
of the Mexican Light and Power stand. nearly 10 per cent. higher. 
Canadian. electric “bonds are a trifle unsettled, the American 
Insurance scandals. causing precautionary sales of certain industrials 
held by insurance companies in the Dominion. 









































































Vol. 88, No. 1,468, Jaxvany 12, 1906] THE ELECTRICAL REVIEW. — 71 









SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 













































































































| | 
Stock | | Business done 
Present NAMB or Dividends for the last ann cr week ended aa + 
i j —_ four yours. an, 8rd, Jan. 10th, = “Fall - 
“ai ~~ | |"790a. | 1g0B. | 1904. | 1905.§ | Highest/ Lowest. 
17,700 | African Direct Telegraph, 4 % Debs.. 100 4 4 a 4%°| 4% 98 —101 984-1014 xd | .. . 
25,000 | Amazon Telegraph Ca.’s shares, Nos. 1 to 25,000| 10 il il a B3— 44 Bz 43 *: “ 
155,6001 Do. do. _ 5 % Debs., Nos. 1 to 1,250 Red. 100 Nil Nil | Nil | 5% 83 — 88 xd | 82 — 87 xd 844 | =f 
702 Anglo-American Telegraph  .. iP Stock | 60/6 | 6is. | 298.8 — 64 _ iF 
8,148,700 Do, do. do. 6%Pref. =<. <.| Stock | 6 6% 588.§ | 1094—11 140 —111 iL 1094 | +4 
8,148,700 do. do. Deferred Stock Hig Qs. il 16,— 17, 17k— 178 7 | 1634 | + 4 
50,000 Fan ie Portuguese Tel., om Mort. Deb. Stock Red. 100 te P PP. 102 —104 102 —104 « ° 
44,000-| Chili Telephone, Nos. 1 to 44,000 5 6 1% | 8% es Tk— & 1% 845 | 7h 
1,982,856. | Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. Stock | 4 4 4% 4% | 9—98xd | 98 —100xd 99 97% | +2 
16,000 | Cuba Telegraph . hear 10 64 10 5 5% 84- 9 9 8} . * 
= sis Do. 10% Pret. oni ban baat ah ote 5 10 19 %§ | 17 — . 17 — 18 = = 
jirec' eee elegraph, oe 5 4 4 | aS 
6,000 do. OuniPre, 72| § | | 10 |won| ee D a | oe “Baad 
80,000 bn do. x Welter ces | 44 4 44% 98 —101 xd | 99 —102 ee +1 
Se | eet Bie eet ae aE ae oe Baal eae | ie) fe 
¥ ct W. e b.,1tol, :200,R. 100 —101 x _ 2. 
4,000,000 | Eastern Telegraph, Ord. eee é rod Stock | 7 2 7 7 2 se 145 —148 146 —149 -_ | 146 +1 
,000, 3 Bi Je Pre f. Stock 100 84 84 84% | 84% 92 91 — 93 923 | 91g | +1 
1,848,772 Do. 4% Mort. Deb. Stock Red. :. | Stock | 4 4 4% | 4%§| 106 —108 1064—1084 lig pe +4 
800,000 | Eastern Extension, Australiasia, and China Tele. | 10 7 1% 17% | 6% 143— 147 1 15 1445 | 148 +% 
‘ 752,400 Do. 4 ope . Stock Stock | 4 4 4% | 4%§| 106 —108 107 —109 108 | 107% | +1 
800,000 Hast& 8 Afric. Tel..4 Mt. Db., 1 to 8,000, red. 1909 | 100 4 4 4% | 4% | 1003—1 101 —103 Aga Mle +4 
200,000! | Do. 4% Reg. M. Debs. (Mauritius Gab. ) 1 to 8,000 2% | 4% | 4 4% | 4% | 1005—1 101 —103 1003 | .. + ; 
180,887 | Globe Telegraph and Trust ss 10 |£8 54 58% | 5% 1 11 hi4— id 1143 | (103 + 
180,887 Do. do. 6% Pref. <:. :.| 10 6% | 6 6% | 6% 143— 144 145— 14 144 | ldyg| +2 
150,000 Genet Rovnens ‘Telegraph "Sable ae tee - 10 124% | 15% | 24 | ee 86 — 88 87 — 39 37 872 | +1 
ifax an rmu e, ist Mort, ai a 
42,800 Debs within Nos: 1 to 1,20, Red. } 100 | 44% | 44% | 44% | 44% Wl xd | 9-10ixd | .. | .. 
17,000 | Indo-E an Telegraph . 7 Aes 2% |10% |10% (18% | 5% 57 — 69 57 — 59 58 | sOBTA 
251,127 | Marconi’s Wireless Telegraph.. _. seer as 1 rs <4 cae Th aa 1 1 i— dee Poate & 
72,680 =| Monte Video Telephone Oe, Lia. Oo apes 1 8% |8% | 4% -- —1 — 1 a ae 
: 86,492 Do. do. 5 % Pref. pes 1 5% | 5% | 5%} ... 1 1 Ts eee ra 
1,9838,333:* | National Telephone, Pref, Stock pe eas, bee 6% 6% 6% | 6%§| 1105-1114 112 —113 1123 | wi | +1 
1,966,667 Do. Def. f. Stock Se ae 44% | 6 5 5 %§ | 108 —110 111 —112 111 | 1098 | +25 
15,000 Do. do. Cum. Ist Pref. :.  :. 10 6% | 6 $ 6 6 oi 18 — 15 8 — 15 PAO ear al Gace 
15,000 Do. do. 4 Cum. 2nd Pref. .. 10 6 2 6 6 6%§| 11L— 18 Il — 18 1% | 1% | 
250,000 | Do. do. 5 % Non-cum. ard P., 1 to 250,000 5 | 6 5% | 5% | 5%) SR 8S 538 | ote . 
‘ 2,000,000 Do, do. 84% Deb. Stock Red. Stock | 84% | 84% | 84% | 33% 98 —100 xd —100p xd} .. | we | + 
: 1,689,598 Do. do. 4% Deb. ‘Stock Rea. 100 | 4% | 4 4 | £% | 102 a 108 —105 xd | 108% | 103 | +3 
: 8 | Oriental Telep. and = ec. 1 to ran, fully paid 1 6% | 64 64% | 6% 1 1; 1 i 26/104 | 26/3 | .. 
4 Do. do. 6 % Cum, Pref. 1 6% | 6% | 6% | 6% 1i— 13 1i— 1 <3 ag weer 
» 100,000. a. 4% Red. Deb. Stock | 100 ‘ = so | ac. | “SB—o xa 95 — 97 | —B4 
3 Pacific & miata Tel., 4% Guar. Debs., 1 to 1,000 100 4% | 4% | 4% | 4% | 98—101 xd 99 —102 +1 
1 11,8391 | Reuter’s ee > a 5% 5% 5% 5 %8§ | — 7 7 | = 
60,000- | Telephone Co. of Egypt, 44% Deb. oo eee ST ‘ a 44% | 101 —104 xd | 10] —104 xd : 
1 8,201 | Submarine Cables Trust we aa Cert, 6 6 6% 6% | 125 —128 125—128 126 } es 
1 70,000 | United River Plate Telephone - eee 7 2 | 8 8 2 ig Wg— 7gxd — Thxd 1k —4% 
1 5 Do. 5 % Cum. Pref., Nos. 1 to 40,000 | 5 5% | 6 5 5% 5y—_ Bexd | 5g - + 4 
179,947 Do. do. 65% Debs. Stock | 5 5 5% 5% | 109-111 =| 110 —112 +1 
e 15,6091 | West African Telegraph, Shares. im | Ss g 4 1%, 4% | 94-10 |- -9— 10 . 
e 30,008 | W. Coast of America, 1 to 80,000.& 58,001 to 53,008 4 | Nil | Nil il oo om rt fa— 38 “a ‘ 
Ms 150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 | 4 4 4 4% | —101 xd | —101gxd | .. a — 
207,980 | Western Telegraph, ial, Nos. 1 to 207,930 | a 19 7 5% | 183-1 We See li, | MA} +2 
ir 75,000 Do. 5 % Debs. 2nd series, 1906 100 5 5 5 5% | 100—102 xd | 100—102xd | .. Sein 
n 563,380 Do. do. 4% Deb. Stock Red. ..| 100 4 4 4 4% | 1014—1034xd | 102 —104 xd +4 
88,321 | West India and Panama Tele; 2 a a 10 Nil Nil il a | — 
6 84,563 Do. do. 6% Cum. Ist Pref. a ae 1% % | 6 6% =o a =o 
i, 4,669 Do. do. 6 Cum. 2nd Pref. .. ..| 10 Nil | Nil i 64— 7h | 7 Bp =e “4 
mn 80,0002 Do. do. Debs., Nos. 101,800 :. | 100 5% % | 5% | 5% 99 —102 xd | 100—108xd | .. Pet +1 
1e S 
i- ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
BP | | | 
11 170,000 | Anglo-Argentine Trams, 260,008 to 490,007 . ct’. 8 yy 8 & 6 %8 | — 88 oe | oe 8% + 
é 260,007 | Do. 54 % Cum. Prefs., 1 to 260,007 -. | 5 5% | 5 5A% 6 xd B3— Gxd | 6 | 5% . 
on 266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 6% | 6% | 6% | 140—M3xd | MO—143xd |... |. 
285,100 | Auckland E. Trams., 5 % 1st Mort. Deb. Stock --» | 100 | 6 | 5% 5% 108 —105 xd 108 —105 xd | 105 104 
he 800,000 | Babcock & Wilcox, 1 to 530,000 e 1 17 & 20% | 16 %ll 4 si 4S | 77/8 Bs 
: 100,000 | Do. do. 6 % Cum. Pref., Ito 100,000 « 1 6% | 6% | 6% | le lye lfa— lye = 
n, 40,000 "| British Aluminium 7 % Cum. Pref. a 5 Nil Nil | Nil 3/6 bi— 5 a— 6 53 Sf) +4 
ne 20,000 | Do. do. “A” 6% Cum. ee ee Nil Nil il 3/ 5— 5 — 5 e- 
.e 20,000 | Do. do. Funding Certs. | 6 zs FP * 23— 2 3% 58/9 
: 800,0002 | Do. do. 1st Mort. Deb. eb. Btock Red, Stock | 5% | 5 5% | 5% 98 —102 98 —102 = 
300,000 | British Columbia E. Oeil Det Ord. ie |... 16% | 6% 120 —128 120 —123 121 5 
ks 800,000 f. Ord. Stock Se rores untae be ; 5% | 5% 107—111 | 109 —112 11 “3 +14 
as. 115,000 “Do. Gum. Perp. Pref. Stock. .. ..| 100 | 5% | 5% | 5% | 106-109 | 110 —113 Gore +4 
4 940,400 | Do. 1st Mort. Debs., 1 to 6,250 4 | of. | age ig % | 103 —105 % | 103 —105% “3 
‘Ey 220,000 Do. Vancouver Power Debs., 1t0 2,200} 10 | .. 43% | 48% | 102 —105 102 —105 <a 
ng 133,801 | British Electric Traction ? ae =| 6 | 6 6 e j 8} a Sf +% 
ge 161,487 Do. do. 8 Cum, OE oc ce) me | Oe | 8 6 -- | 14—01 10z— 113 11 10 +4 
1,415,422 | Do, do, t Deb. Stock :: | Stock | 5% | 6 5 5% | 118 —120 119 —121 120, | 119 +1 
ro- 410,178 Do. do. b.Stock Red.| 100 | ... | .. | 4% 44% | —100 —1 ee . 
he 100,000 | British Insulated and Hels iby Gable Gedtes | 5 |0% | 8% | 8 8%§| 6-7 7 633) .. 
ne 100,000 | Do, | 5 | 6% | 6%} 6% | 64 | 6 $55 
d 500,000 Do. ae. as Ist Mort Deb. | 100 | 44% | 48% | 48% | 49%§ | 103 —106 xd | 103 —106 xd | * 
Di 212,000 | British Thomson-Houston 44% 1st Mort. ie as | 100 | .. | 48% | 48% | 48% | 98 —100 | 98 —100 oe = 
4 400,000 aie ie recgebe ee akioat ‘oot to #000} | |} 5 | . 16%] ND] . | We 8 | We & | 43/3 | 40y- 
AC 1,016,858 4% Mort. Deb. Btoe | 100 | 4% | 4% 14% | 980-8 | W—8Bxa| .. > 
the 50,000 qBrowstt, Lindley & Co., Ord. . | 41 | Nil| Ni | NI] .. | ir HH 
ain 50,000 || Do. do. 6% Cum. Pref. ‘:| £1 | Nil | Nil | Nil - | Mb twWbS | M6 to1/6 | 
oke 105,781 | Brush Electrical Engineering, Ord., ‘Lo 106, | 2 | Nil | Nil | Nil | — | | 
150,000 Do. Non-cuin. 6 % Pret.» | 9 |} 6%) 6% 16%) 2. | ew | 
3 125,002 Do. & bow ». | Stock | 43% | 44% | ihe | 96—100 | —100 Ere , 
nts. 125,0001 Do. Perp, and Deb. Stock | Stock | 44% | 44% |. 44% | —S&xd| 8&—S&xd| .. | .. *y 
sic 100,000 | Buenos Ayres & Belgrano, 1 to 100 | 6 | . | 8% 14%] .. | Se 33 W3/1k | 69/48 | + 28 
4 40,000 Do. “A? 6 &% Cum. Pref., 1 £6 40,00 | Gif wn TOR | OS oo | SFG = is: 7) iss a 
the 27,500 Do. Boe 1 to 27,500 Cary a oe 6% | 6% a 5 — 5h 5 — 54 533 
ary 317,700 Do. § .. | 100 - | 5% | 5H | 5% | 105-107 xd | 105 —107 xd 
. 190,000 Do. bet Deb Stock | too | 3. | 5% | 5% | 5% | 100—108 xd | 100 —103 xd | 1014 
105/000 | Calcutts Trams., 1 t6 105,000 wee Uf BU] le LOK OE 1 TSS a . 
per 32,610 Do. 105,001to 187,610 - Tee Bn Re a oe ie 3 8d. | 9 xd SS cS ote ‘ 
14 850,000 Do. 44% 1st Deb. Stock  .. =" el ae 43% | 4% % | 105 —107 xd | 104 —106 xd 5 F. e om 
er’: 85,000 | Callender’s Cable Construction shares... | & |15% | 123 124% | 1 } — 12 iu—i2 11h | Mg} .. 
4 40,000 Do. do. 5% Cum. Pref. 5 | 5% | 6 | 6 5% bh— 53xd be 5gxd ee, Seta eS ie 
1 is 800,000 Do. do. 44% 1st Mort. Deb. Btock Red. Stock | 4 | 48% | 44 43% | 107 —109 xd | 109 —111 xd | 1087 | 2. | 42 
rom 491,222 | Cape E. Trams., 1 to 491, 1 base (| 15% | 10 | 5 %§ | 1k i lt >} A aid 
a 450,000 | Castner-Kellner Alkali, 1 to 450,000 - 1 go ee eae te ~ ger ome 1% la 1 24/- | 23/13 
i. 230,211 Conta do. 44% % 1st Mort, Deb. Stock | 100 | .. | 44% | iim 44% | —102 —102 100 2. 
ard- 1,989,698 Central London Railway, Ord. Stock’ oo . ee | Stock | 4% | 4% | 4 4 %§ | ae 95 — 964 , 9% | +1 
580,316 Do. 4% Pret. Bto Stock .. | Stock | 4 4% | 4 4%§ | 101 —103 102-104 =| «108 | «108, | «41 
ares ae pees - Pr do. .. .. | Stock | 4 4 4 sx | 3 =o e=s | rn } rity | +1 
: ,489,000 South m Railwa: seh eg: oe | Oe 33 = } | 
Sao 85,000 Crompton & Co., Nos. 1 to 85,00 “Dabet't B Fy Fi af os 2— % 2— as 2 
=. 00,0008 | { 900 ot #100, Sad 908 to 11,008 of £50 Red. wo} - | 5% | 5% | 5% | 5% | G—-BHxd W— ee 
rher. - 
A —* A.period of nine months,  } Quotations on Liverpool Stock Sloss otherwise slated all hares are fully paid. § Interim dividends. 
shale = 22> | And bonus of 10s. oo 1 nae care List 
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LIST OF ELECTRICAL COMPANIES.—( Continued). 
7a rer MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 
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Dick, Kerr & Co., : to 52,000 


Do. do. 6% Cum. Pref. 1 to 61, 000 ee 
| Do. do. 44 % Deb. S' ock .. : 
Dublin United — (1896), 1 to 60,000 
| Do. 6 % Pref. between 1 and 60, 000 | 
Do. 4% Debs. .. 
— % A” Debs. 


85 % “*B”’ Deb. Stock . 
Edison, & Swan Utd., ‘*A’’ shrs., £3 pd.,1 to 99, 261 
Do. ss A *”’ shares, 01—017, 139 
Do. 4% Deb. Stock Red. 
Do. 5 % 2nd Deb. Stock Prov. Certs. ‘all pd. 
Electric Construction 1 to 112,100 
Do. = ig Cum. Pref., 1 to 81,800 
4% Perp. Ist Mort. Deb. Sk. 


. Deb. ne 

Gt. N. & City Rail Pref. Ora: SAVE 1% 1 to 78,000 | 
Greenwood & Batley : % Cum. Pref. 
Do. do. % Mort. Debs. 

Henley’s (W. T.), ielegraph bere ‘oa. 


0. do. <b 
Do. do. ort. Deb. Stock | 
| India- ‘Rubber, Gutta-Percha & Telegraph Works.. 


aveoast wae Railway, Ord. 


do. Pref. £10 paid 

| London United Trams (1901), 1 to 50,007... 
Do. do. 60,008 to 100,000 (£4 paid) | 
Do. 5 % Cum. Pref., 1 to 125,000 .. | 


Do. do 4% 1st Mort. Deb. Stock 
| Metropolitan Electric “Trams, Defd. ° 
| 5 % Cum. Pref. 
44 % Deb. Stock Red. : 
| Postion ‘B. ) & Co. 6 % Cum. Pref., 20,001 to 40, 000 | 
Potteries E. Tre., 20, 001 to 40,000 & 50, 001 to 54,500 | 


| 
Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | 


Do. 44% Deb. Stock .. 
| Telegraph a and Maintenance - 
| Do. 4% Deb. Bads., 1 to 1,500 Red. 1969 | 
| Undergd. E. R.; Lon., 5% Profit Shar. S. Nts? .. 
| Waterloo & City Railway, Ord. Stock 
Willans & Robinson, 1 to 30,000 & 80,001 to 16, 666 





% Ast I Mort. Deb. Stock = 











Do. 
General Electric ‘Co. (1900), : % Cum. Pref. ae 
Do. do. Mort | 


% 1st Mort. Deb. 


6 % C. P., 30,001 to 80,000 & 125,001 to 141 666 | 





| open 
Dividends for the | Guies 
last four years. | ‘Jan. ord. 
1902, , 1903, | 1904. , §1905. | 
be Pike 10 % od 9 
o «61 OSH | OY | OMH.). 64 
44% | 44% | 44% | 104 —106 xd 
6 54% | 6% | 8% 134— 144 
oe 6% 6% 6% 14 15% 
sy 4% 14% 1.4% 994 1004 
“i % | 84% | 84% | - 98 —= 
o* ae 33% 34% 9% — 964 
Nil Nil | 24%§ | . 1g— 18 
Nil | Nil | 24%§ a-— 9 
4% | 4% 4% 4% 86 — 88 xd 
5.% | 5% | 5 ie 5% Be 
6% | 4% il “A — 3 
Te Vd eae |, aoe 4— 2% 
4% |} 4% | 4% | 4% — 95 
5% | 5% | 5% me 9— 94 xd 
4% | 4% | 4%-| 4% 96 —100 
‘ 8% | 4% | 4%8 5 — HI 
ars 1% | 1% | 1-% 10}— 11 
te 5% | 5% 5% 102 - 104 
120% | 15% | 15% I9%§ 3 
42 a2 | a2 y, 5s 
% | 48% | 48% set es 
| 10 10% | 5% | 24%§| 18 — 19 xd 
| 4 4% | 4% | 4% 99 —102 
18% | 18% | 13% a 1Z— 2 
5% | 5% | 5% | 5% 64— 7 
es 8% | 6% | 4%8 10 — 11 
8% | 6% 4 %§ 4— 5 
15% | 5% | 5% 94— 10 xd 
oe i eee soe 98 — 101 xd 
Nil Nil Nil a a & 
% | 5% | 5% | 5% 1— 17, 
44% 44% 104--106 xd 
a 6% | 6% 5} 
5% | 5% ¥ a 9 
5% | 5% | 5% 93-- 104 
44% | 48% | 44% | 103 — 106 
200% | 20% 115% |10% B24— B44 
4% | 4% | 4 4% | 100 —102 xd 
5% | 5% 964— ot 
BA% | 88% % B%S 94 — 
84% | Bere we he 13— 23 
6% - 7. 4 
4% !'4% | 4% 82 — 87 























Bromley ae E.L. & P., 1 to 14,000 
d 


oO. 44 9 % 1st. deb. stock 
Brompton & Kens. Elec. Lt. Sap. -» Ord., 1 to 20,000 
do. 7 9%, Cum. Pref. 
Central Electric Supply 4 % Guar. Deb. Stock 
Charing Cross and Strand weaeee & Supply 


Do. do. do. % Cum. Pref. 
Do. “City Undertaking” 449 % Cum. Prf. 
Do. do. 1903 i 


Do. do. 4% Deb. Stock Red. 
Chelsea “Electricity Supply; Ord. . 

Do. do. 44 % Deb. Stock Red. 
City of London Elec. Lighting, Ord. 40,001—110, 595 


Do. 6 % Cum. Pref., 1 to 40, 600 . 

Do. 5% Db. a Scrip. (iss. at 115) all pd. 

Do. 44% 2nd Db. Stk., Prov. Crts., all pd. 
ore: of Durham Dleetricel Pow er, Ord. : 

do do 5% Pref. — 

Ouenie of London Electric Lighting, Ord. 1—40,000 

Do. do. 6 % Pref., 40,001 --60, 00c 

Do. do. 44% Deb. Stock 

Do. 44 % 2nd Deb. Stock 
Edmundson’ 8 Electric Corporation, Ord. Shares . 

Do. do. 6 % Cum. Pref.. 

Do. do. 44 % 1st Mort Deb. Stk 
Folkestone, : to 10,000 a 


Do. % Cum. Pref., 1 to 10, 000 
Do. 8 %, Ist. Deb. Stock cs 
Hove, 1 to 13,000 .. 
Do. New (£5.10s. paid) 
Do. 4% Deb. Stock 
Do. 44% Deb. Stock . 
Kensington and Knightsbridge Electric Ord. . 
do. do. 4% Deben. Stk. 
ieindone Electric Supply Corporation, Limited, Ord. 
Do. do. do. 6 % Pref.. 
Do. do. 4% 1st Mort. Deb. Stk. Red. 
Metropolitan Electric Supply, 1 to 100,000 
Do. 44 % Cum. Pref. 1—11, 106, £3 pd. 
Do. 44% 1st Mort. Deben. ‘Stock é 
% Mort. Deben. Stock Redem. 


Do. 
Midland Electric Corporation, 44 % 1st Mort. _ } 


Newcastle-on- Tyne, 1 to 57,009 


Do. ot, 010 to 75,000 .. 
Do. 5 % Pref., 1 to 57,009 .. 
57,010 to 75,000 ee wl 


Do. 
Notting Hill Electric Lighting 
Do. do. 4% Ist Mort. Deb.. 
Oxford, 1 to 96 and 407 s 18,810 
Do. 4% Deb. Stock 
St, James’ and Pall Mall Blectric Light, Ord. 
Do. do. 7 % Pref. 20,081 to 40,080 
Do. do. 84 % Deb. Stock Red. aA 
Bmithfleld Markets Electric Supply, Ord. 
do. 


i? Deb. : Stock 
South London Electricity Supply, Or ie 
South Met. Elec. Lt, & Power ; Ord.. ee 
(Late Blackheath and Greenwich {3 % Pref. . 
ist. E.L.Co.) 44% Ist Deb. Stk. 
Urban Electric Supply, Ord. ° ° ee 
| Do. do. 5% Cum. Pref 


Do. do. 44 % 1st Mort. Db. Stk. Red 
Westminster Electric Supply, Ord. . os 
Do do. 6% Cum; "Pref. ia 


- 5% 54% 4 %§ 5i—__53 
fe 44% | 44% | 44% | 102 —105 
8% |10% |10% | 9% 8i— 94 
1% 1% 1% 1% 9— 
4% | 4% | 4% | 4% | 102 —105 
100% | 8% 8% | 5 %S 5g— 6 
4 43%, 44% «| 44% 53 
4 43% 43% 44% 4z— 44 xd 
we 4 44% 45% 4z— 4ixd 
4% | 4 4% | 4% | 101 —108 
43% % 6% | 44%§ 5 
44% | 44% 449% | 44%§ | 108 —110 xd 
5% | 5% | 6% | 5% 11 — 12 
6% | 6% | 6% | 6% 13}— 14} 
5% | 5% | 5% | 5% | 122 —196 xd 
44% | 48% | 48% | 44% 102 —108 xd 
5 Ne ot a a 
4 4% | 44% | 4 %8 8 
6 e 6% | 6% | 6% 123— a 
% | 44% o | 44% | 110 —118 xd 
a 44% | 44% | 449 101 —103 
7 @ 71% | 7% ce Bi— 52 
6 6% 6% 6% 5y— 
1a4¢ | 449% | 44% | 44% | 107 —1€9 
. % 58% 4 %§ ae 
a f a 5% 5 — 5h 
43% | 48% | 44% | 101 —104 
ee 8h 84% 8 % 8i— 82 
~~ A% | 84% | 8% b— 7 
of 4% | 4 4% 94 — 97 
a 43% | 449 43% 98 --101 
10% | 182% | 12% | 10% 103— 113 
4% | 4% 4% 98 —101 
Nil Nil | 8 i 17— 2 
6% | 6% | 6 6% S— 5 
4% 14% | 4 4% 97 —100 
T% 3% | 10% | 10 %§ 94— 103 
44% | 44% | 489% | 44% 58 — 5,’ xd 
44% | 44% | 44% | 449% | 107 —111 xd 
% % % | 88% 96 — 98 xd 
44% | 44% | 48% | 44% 99 —101% xd 
=f 8% | 8% | WS 8— 8 
eo is 2/44 8 — 8 
2 5% 5 5% 6j— 6% 
ae 4 2/43 a 63 
6% | 6% | 7% | 6% 133— 143 
4% | 4 4% | 4% 98 —1 
ie 64% | 7% | 5 %S 6R— 
ee 4% | 4% | 4% | 100 —102 
144% | 143% | 144% | 10%§ 124— 134 
7%. 1 7 71% | 1%$§ Th— 8 
% | 8 84% | 34% — 99 xd 
3% | 4% | 4% 2— % 
| $e lag | * 1 36% 
% o— 
Nil Nil Nil 25 3— 
de be bE be fad" 
3/0 ~ 
5% | & 5% | 5% 4h— 43 
5% | 5 5 | 6% ~5— 
“% «| 44% | 105 —107 
12 13% | 14°5 18 %§ i 124 
6 | 6 | 6 5% 5a— 64 xd 


Closing 

Quotations 
Jan. 10th. 
ot 

104 —106 xd 
1 14 
144— 154 
993—1004 
98 
96 — 96: 
1g— 1 
3 9 

86 — 88 xd 
92 — 97 
i, 9 
92 — 95 
9— 9%xd 
96 —100 
5— 

10?— 11 

102 —103 
124— 134 
5a— 5h 
18 — 19 
99 —102 
lj— 2% 

4— 7 

10 — 11 
4-— 5 
94— 10 xd 
98 —— xd 

=e 

104 — —106 xd 
5 — af 
of 10 

103 —106 
83° — 85 

100 —102 xd 

+— q 

94 — 97 
1 % 
B3— 4} 
82 — 87 
5y— 53 

102 —105 

A— O94 
9— 9% 

102 —105, 
53— 64 
BL 
4z—.- 4ixd 
42— 4ixd 

101 —103 

— 6 

108 —110 xd 
11 — 12 
13}— 143 

122 —126 xd 

101 —103 xd 
Qe— 2s 
53— 34 
8 
198 12 

110 —113 xd 

101 —103 
53— 6 

107 —109 
5h °5 
56 — 5: 

101 —104 
83— 

6— 7 

94 — 97 

98 —101 
107— 113 

98 —101 
17— 2 
5 — 

98 —101 
94— 104 
5i— b5axd 

107 —111 xd 
5 — 97 

99 —101 
S—. Sh 

— 6 

183— 14} 

98 —100 
63—__ 65 
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124— 184 
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7 _ 7 

76 — 80 
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pee, 
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4g— 42 
5— 5: 
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Shares not officially quoted :—Mackay Companies, ord., 60—61, Pref. 1676 
+ Utiless otherwise stated all shares are i tally paid. 





5 Interim dividends, 








Bank rate of discount 4 per cent. (September 28th, 1905). 
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ENERGY LOSSES ON TRAMWAYS. : 


Wuen the engineering details of a tramway scheme are drawn 
out it is usual to provide.enough copper to carry without 
undue loss the estimated traffic for the first three years or so, 
and as a general thing that estimate is conservative. There 
are few men.in whom the spirit of prophecy exists to such a 
degree that they can solve the problem for any one system. 
Hundreds could foretell with sufficient accuracy the future 
demand for cars over the whole of England, for that calls for 
little more than a knowledge of previous averages ; but the 
probable demand on a particular system any number of years 
hence is pretty much of a gamble to all but the exceptional 
men who deal in futures by a mysterious power. 

To every engineer who is responsible for kines which 
increase in length from time to time, the question of addi- 
tional feeders present itself, and rarely in copy-book form, 
hut he has to be also particularly on the alert to prevent that 
gradual growth of traffic which occurs on all healthy lines, 
added to that gradual oncome of age which relentlessly 


in from all quarters to corroborate this statement, as we 
believe it would be corroborated. 

If, then, such a difference is observed in the every-day 
history of a car, it is not unreasonable to suppose that the 
energy consumption of the whole of the cars on any tramway, 
will increase steadily as the.many wearing parts which go to 
make up the trucks and equipments tell off their years of 
service. It is certainly true that no one who-has not had 
the opportunity to observe the facts for himself, or to hear 
of them from reliable sources, would credit the extent .to 
which this depreciation occurs. 

If some of our leading truck makers could persuade them- 
selves that there is something to be learned about their busi- 
ness outside their own shops ; if they could bring themselves 
to spend a week or two in car-sheds which have been estab- 
lished for anything over five years, they would learn things 
through their own eyes, and from the-mouths of foremen 
and blacksmiths, which ought to be sufficient to make them 
doubt for a time at least the excellence of their designs. 

When examining the consumption of energy per car-mile, 
it is almost essential that figures should be got for whole 





Tramway No. 1. Ist year. 


2nd year. 8rd year. 


4th year. 5th year. 6th year. 7th year. 


] 
| 
| 
ae 


Winter. |Summer.| Winter. |Summer.| Winter. |Summer.| Winter. |Summer. Winter. Summer.) Winter. Summer. Winter. Summer, 








Units per car-mile ... | 1100) — 981 978 1:105 | 1:119 -- -— 1509 1°464 | 1°529 | 1°550 — 1°802 

Car-miles (1 = 1,000)..... 25 — | 3345] 339 | 6719} 68 | — so a ait - — — 88 

Route-miles ... “i 55 5°15 14°50 -- 21°25 21°25 21°25 
Tramway No. 2. Ist year. 2nd year. 3rd year. 4th year. 5th year. 6th year. 7th year. 


| Winter. Summer.) Winter. Summer. Winter. Summer. Winter. Summer. Winter. Summer. Winter. Summer. Winter. Summer. 
ra ate 
i 1° 


Units per car-mile ... | ‘765 — ‘770 “767 ‘950 ‘800 — — 1109 = 1:°222 . 1:229  1:228 
Car-miles (1 = 1,000)... | 21 _— 22°9 21°06 | 30°44 29°76 — — ~ -- ~~ — - 35 
Route-miles ... oes | 4°66 4°75 4°75 6°72 6°72 672. 
| P a sea } 
Tramway No. 3. | Ist year. 2nd year. 3rd year. 4th year. 5th year. | 6th year. 7th year. 


Winter. |Summer. Winter. Summer. Winter. |Summer. Winter. Summer. Winter. |Summer.} Winter. Summer.| Winter. Summer, 


Units percar-mile ...| ‘951 | — | ‘879 ‘827 (1085 | ‘980 | — — 1176 | 1153 | 1:091 | 1069 | —  1°104 
Car-miles (1 = 1,000)... | 124 | — | 138 | 148 1489 | 1415 | — — _ — /—-|-—- | — | 17°25 
Route-miles ... ey 4°60 460 4°60 





attacks all apparatus on all lines whatsoever, from swamping 
his original feeders before he is aware. That is the thing to 
he feared above all, for it comes stealthily, as a thief in the 
night, and calls for constant watching over years. 

On first thoughts it would appear that the figure which is 
obtained by every engineer for his own lines many times in 
the year—-the units used per car-mile run—would indicate 
infallibly, the approaching need for new copper. So it does, 
but at the same time it may be indicating several other 
things in an identical way. The units used per car-mile 
undoubtedly will rise as the feeders are loaded more and 
more, owing to the -increasing traffic density, but so will 
‘hey rise as the permanent way deteriorates, as bonds loosen, 
wid as car equipments age. Increased speeds, heavier loads 
wid shortened headway are all to be included in the term 
‘“vreater traffic density,” and they are all known. or 
ascertainable quantities ; but the other factors tending to 
aise the consumption of energy are not to be expressed so 
asily or so certainly. Of course, if it is known in any 
particular case that the mean speed over a certain period is 
| or 2 miles per hour higher than the mean speed over a 
certain other corresponding period, it will be reasonable to 
suppose that any considerable rise in the units per car-mile 
is due in great measure to it, but if next year the comparison 
shows a continued rise in units per car-mile, without an 
appreciable move in mean:speed, it will be necessary to carry 
comparative statistics further.- 

We believe it was Mr. Mozley, of Burnley, who. stated 
somé years ago that the energy taken by a car just prior. to 
overhauling is some 25 per cent. greater than the energy 
taken just -after overhauling ;- and~ wé -wish. that faith in 
portable meters as used ‘under tramway conditions..was a 
little more general, so ‘that a “ stream of facts ” might: flow’, 





4°60 4°60 4°60 | 4°60 





years, except when the traffic is greatly different in the two 
halves of the year, for it is not uncommon, although by no 
means universal, to find that winter conditions raise the. 
energy consumption above the summer half. /That is put 
down often to the dirty state of the rails, but must be due 
in part to the longer lighting hours. 

On the other hand, there are lines on which the winter 
traffic is but a fraction of the summer traffic, and, in conse- 
quence, the feeder losses are so small in winter that the units 
per car-mile are less in winter than in summer, and in order 
to find out in this way whether feeders are being overloaded 
the figures relating to the busy seasons only ought to be 
compared. 

The study of figures derived from undertakings scattered 
widely over this country has not proved of so much value as 
was hoped on account of the inability to obtain reliable 
information as to mean speeds, car-mileage and local condi- 
tions. Nevertheless, such figures as were available are not 
without interest, and some examples are given above. 

In Tramway No. 1 there is seen a continuous increase in 
units per car-mile, while the mileage density decreases year 
by year as new lines are opened. The route mileage is 
quadrupled during the period. There is no observably 
constant advantage of summer over winter. The increase of 
70 per cent. in the consumption of energy over seven years 
may be explained: by (1) depreciation of cars and track ; (2) 
Increase of mean speed; (3) New lines may have been 
scantily provided with feeders. 

In Tramway No. 2 tliere does seem to be some ground 
for saying that summer rails are easier than winter, but the 
evidence is not at all conclusive. The mileage density 
increased up to the third year, but dropped in the fifth year 

and after: . As the: units :per. car-mile continue to. increase 
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- all the time, ending nearly 70 per cent. higher than at the 
re beginning, it is evident that mileage density has had little 
:. effect in this instance. Probably the mean speed has gone 
up, and certainly depreciation has taken effect, while the 
somewhat abnormal rise in units per car-mile after the route 
mileage was lengthened may point to insufficient feeders for 
the new line. 

In Tramway No. 3 there is good evidence of benefit due 
to summer, as the units per car-mile are consistently less in 
summer than in winter. As the car-miles increase, while 
the route-miles remain constant, the mileage density increases 
and the difference between the units per car-mile in the first 
and seventh years may be ascribed fairly to that cause, aided 


2nd year. 





3rd year. 


estimating the probable expenditure on projected tramways 
to note that the old figure of one unit. per car-mile which 
used to be taken as a safe average for any line, must be 
superseded, and it is equally interesting for those who attempt 
to estimate running costs and dividends to realise that the 
demand for energy per car-mile always increases, and 
generally runs up at a very serious rate. 

Depreciation cannot be avoided, but it may be mitigated ; 
energy must be used for lighting, but much that is used at 
present might be saved ; motormen will always fall short of 
perfection, but comparatively enormous amounts of elec- 
tricity can be put to better uses than heating motors and 
cables, if well-known precautions are adopted; and this 





4th year. 5th year. 6th year. 




















Tramway No. 4. Ist year. 7th year. 
Winter. Summer. Winter. Summer.) Winter. Summer.) Winter. | Summer.) Winter. ‘Summer. Winter. | Summer. Winter. |Susamer. 
Units per car-mile “950 ~- 1:209 ; 1:181 1503 | 1361 | — _ 1372 | 1344 | 1392 | 1331 — | 13 
Car-miles 789 _ 111°2 | 108°73 147°4 | 153°15! —_ — —_ — —_— | — — /|194°74 
Route-miles 13°0 23°25 27 _ 28°95 30°70 30°70 
Tramway No. 5. Ist year. 2nd year. 8rd year. 4th year. 5th year. 6th year. 
a |_——___—— — a awh st RAE ae Se na : 
Winter. | £ummer. Winter. | Summer. | Winter. | Summer. | Winter. | Summer. | Winter. | Summer.| Winter. | Summer. 
Units per car-mile | ‘988 992 993 964 —_ Sea 1°146 1°100 1°133 1145 | —_ 1°128 
Car-miles ... 58°92 5647 5439 | 5598 | — a — — — |= — | 689 
Route-miles 8°13 8°13 — 8°13 6°50 6°50 
Tramway No. 6. Ist year. 2nd year. 8rd year. 4th year, 5th year. 
Winter. | Summer. Winter. Summer. Winter. Summer, Winter. Summer. Winter. | Summer. 
Units per car-mile... 1270 | 1°310 — — 1°548 1°476 1°665 | 1°701 — | 1°538 
Car-miles 334 | cl ate Ws = Ee = cd a PS ihe 
Route-miles... 50 _ 8°41 8°85 8°85 
| 
Tramway No. 7 lst year. | 2nd year. 3rd year. 4th year. 5th year. 
Winter. Summer. | Winter. | Summer. Winter. Summer. | Winter. Summer. | Winter. | Summer. 
Units per car-mile ro1s | -1273-) -—) 4 _— 1°425 1°432 1°410 1°400 — | 1654 
Car-miles... 20 43 i360 | — J-l= ae) Eee = a3 is 19°4 . 
Route miles 3°25 | —- 2°98 2°98 2°98 
| 




































by depreciation, and perhaps an increase of mean speed as 
well. 

Tramway No. 4 supplies further evidence in favour of 
summer. The mileage density is about equal in the first 
and seventh years, but fluctuates in between, while the units 
per car-mile tend to rise to a maximum and then fall off, 
possibly showing when extra feeders or new power stations 
were put down. 

There is no help for the summer theory in Tramway 
No. 5. Taking the winter months, there is a rise up to 
the fifth year, when the route mileage decreased and the 
units per car-mile fell slightly, but the summer readings do 
not confirm the suggestion that the route mileage reduction 
lessened the feeder losses for the units per car-mile for 1904 
summer are greater than for 1903 summer. Probably this 
case affords a good example of the effects of depreciation 
unaided by other energy wasting causes to any serious degree. 
The summer theory is not helped in Tramway No. 6 either. 
The units per car-mile rise heavily to the last year when they 
return to the third year’s level. This tramway has some 
very steep hills, and the increase may be due to attempts to 
go up the hills faster. Cars may be expected to depreciate 
quicker on a hilly than on a level line, and this seems to be 
confirmed by Tramway No. 7, where there is a heavy and 
continuous increase in units per car-mile, which can hardly 
Ws be attributed to anything but the wear and tear caused by a 
4 remarkably hilly line, as the slow increase of mileage density 
iP is not enough to account for it. 

Many other examples might be given, but the above .are 
fairly representative. Circumstances made it necessary to 


in winter and summer, but all the figures are comparable, 
and it is highly probable that they do not differ materially 
from an average struck over the whole of the winter and 
summer months. 


take the units per car-mile, and car-miles for one month only ~ 


It is particularly interesting for those who are engaged-in - 


© 


journal has made no secret of its belief that greater economies 
than all these may be within reach at this moment. - It is 
suggested, therefore, that in every case before deciding to 
put down additional feeders the whole of these alternatives 
should be examined thoroughly and tested if considered at all 
practicable under the particular conditions. Confidently, it 
may be said that increased traffic and mileage densities, faster 
motors, larger cars and longer routes may be offset in the 
energy account by systematised economy. 








NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


A Pelton Wheel with Special Regulating Nozzle. 


We illustrate herewith (figs. 1 to 6, p. 75) a new tangential water- 
wheel, with rectangular nozzle, which has been designed and con- 
structed by Mr. Percy Prrman, of Bosbury, Ledbury. 

The nozzle consists of fixed and moving portions N and c respec- 
tively. The latter is carried by a frame pivoted at p, and can be 
moved in front of the fixed portion of the nozzle by means of the 
screw-gear shown. The joint between the moving and fixed 
portions of the nozzle is accurately machined to a fit, so as to 
avoid leakage at “partial” opening. To the lower portion of the 
fixed part of the nozzle is bolted a tongue or guide p of phosphor 
bronze, which fits accurately between the arms, on which the 
moving piece c is mounted. It will be seen that the inlet edge of 
the moving piece 0 is rounded off, with a view to giving an easy 
entrance to the water at all openin The stream which flows out 
is found to be solid and transparent at all stages of opening. The 
wheel itself consists of specially shaped buckets bolted to a 
machined pressed steel centre and revolving at 108 r.p.m. within a 
steel plate casing. ; 

The supply pipe, which is 12in. in diameter, is provided with a 
sluice valve fitted with a spring-loaded relief valve to prevent 
danger from water-hammer, in case the regulating nozzle is sud- 
denly closed. ; : is 
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Where large quantities of water are available, a series of such 
nozzles can be fitted, and ¢an be closed in succession, automatically 
or by hand. 

Mr. Pitman also supplies a centrifugal governing gear provided 
with a compensating gear for close governing of the speed. 

The governor actuates, through bevel and worm gearing, either a 
deflecting plate fitted to the nozzle, or the rectangular regulating 
nozzle itself when economy in water is desirable. 





























Motor-car Head Lights. 


Messrs. Kvunrrner, Macponstn & Cookson, Lp., of 37, 
Endell Street, Long Acre, W.C., are supplying a line of motor-car 
lighting sets on a new system. These comprise head and side. 
lights, tail light and ceiling light for pheton car, with battery. A 
number of these, together with an electric cycle lamp, are shown in 
a circular just received. We illustrate (fig. 8) one of a pair of side 
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“On- The governor gear operates on a well-known principle, which will ; in. in di i i 
be made oldie Sx vke seadeeh Poa. «-sieneend of the 2. ade p sori ne — hares face 7 in. in diameter, and are supplied with two 
‘nie and azteismmmllate aes cooks tex aan ti agra, yards of wire, a 6-c.P. glow lamp each, and a switch with right and 
he Nee lien dd. th Pics 1 nd regulating. : left fitting. The special battery consists of four cells in a polished 
the to clock Ke at ee w at 8 ore specially adapted for coupling = wood case with lid, weighing about 40 lb. This will light all the 
cad ler generators, for which purpose they have been largely Janae fee a complete motor-car installation for a period of 10 
3 to ’ ours. ectric lighting possesses many advantages over acetylene 
the Push-Button Keyholder. lamps; the latter are unreliable in regard to candle-power, are 
shor In fig. 7 we illustrate the “Hdiswan” push-button keyholder, offensive in smell, are liable to explode, have constantly to be 
the in which the on and-off positions are obtained by alternate move- recleaned and refilled, and in addition there is at times the 
e of ments of the button, which turns a small ratchet on its axis; difficulty of obtaining calcium carbide. In the case of the electric 
easy ~ a diameter of this is fixed the bridging-piece, which closes system illustrated, the battery can also be used for ignition pur- 
oat € switch,. The porcelain is made in two pieces, and the terminals poses if required. Smaller batteries can, of course, be used to 
The ‘i so arranged that for wiring it is only necessary to remove the light either the head, side, or tail lamps alone. 
4 ye ting and nipple without: withdrawing the porcelain from the We may add that Messrs. Kuettner have lately, owing to the 
in a ah As the switch requires only one-hand to operate it, many steady growth of their business, removed to more extensive and 
vantages are claimed, not the least of these being that the risk commodious premises atthe above address, which they have fitted 
ith a of breaking ‘the: flexible wire at the cord grip is reduced to a up as: offices, showrooms, garage and workshops, and where they 
vent oe The holders are supplied either in polished brass or are in a position to undertake repairs for motor-cars of all types; 
aa el bronzed. An illustrated price list of this device has been traction, stationary and ignition. batteries; accumulator. acces- 






issued by the Hpmson & Swan Usimmp ExmoraioLicnt Co. Lap.  sories; casting machines and electrical machinery of every descrip- 
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tion. They are also ready to execute orders for omnibuses and 
other heavy or light vehicles on the petrol-electric system. They 
are bringing on the market standard chassis and complete electric 
cars with or without batteries. The batteries—which are situated in 
front of the driver under a!hood—are light and durable, and, we are 
told, drive the cars, on an average, a distance of 70 miles. 


Glasgow Technical College Installation. 


The new buildings of the Glasgow and West of Scotland 
Technical College, which were opened last month by Captain John 
Sinclair, the Secretary for Scotland, although only at present 
three-quarters built, form the largest technical institution in 
Great Britain. The electrical installation has been carried 
out by Mgssrs. ALLAN ARTHUR & Urs, of Glasgow, and the main 
switchboard, which was made by this firm, is illustrated below 
(fig. 9). This board, which is 36 ft. long x 7 ft. high, is divided up 
into three, consisting of two 250-volt boards and one 500-volt board. 
Each of the 250-volt boards has two 500-ampere main panels con- 
trolling two separate supplies from the Corporation electricity 
department. On each of these main panels, which are of white 


marble 13 in. thick, there is mounted one 500-ampere quick-break 
D.P. main switch, two s.p. plug fuses, and a supply meter of 
Chamberlain & Hookham’s switchboard pattern. , 

} There are on each board 10 feeder panels, and on each of these 
is mounted one 100-ampere p.P. change-over switch, two s.P. 100- 
ampere plug fuses, and an ampere-meter indicating the amount of 
One of these main switchboards 


current taken by each department. 














offices; examination ‘hall, &c., are of: the 3-light-and 4-light spider 
pattern, with-opal shades, and for single-lights ‘are ordinary single 
pendants. The blackboard fittings, which are of special construc- 
tion, were made by the contractors, and are suspended from the roof 
in such a manner that all the light.is thrown on to the lecture table 
and blackboard, and-none into the rest of the-room. . They “are 
finished.in white enamel, so. thatthe amount- ef light reflected is 
considerable. — ~s : Loe - - ests 

In the laboratories there are Nernst lamps of the Luna type for 
the general lighting, and on each table two or three 2-light double- 
standard brackets for individual student’s work. The arc lamps 
are of various patterns—in the drawing rooms being of the inverted 
types of Crompton and Brockie-Pell makes, and in the other rooms 
open-type arcs of 8 or 10 amperes supplied by Messrs. Crompton, 
Messrs. Drake & Gorham, General Electric Co., and the Electrical Co. 

From certain panels on the main switchboards mains are run to 
distribution boards supplying the motors in the different depart- 
ments. Where these mains enter, a D.P. main switch and fuse in 
case is erected, controlling a fuseboard which supplies all the motors 
in that department; and beside each main switch there is also 
erected a unit meter, which indicates the amount of energy consumed. 
The wiring from the above distribution boards is carried out in solid- 
drawn screwed steel tube, and ends at each motor in a p.pP. switch 
and fuse. S 

From one of the 500-volt panels, mains are run to a three-way D.p. 
6-in. break distribution board in cast-iron case each way supplying 
one ofjthe large motors which drive th2 fans for;ventilating purposes 








Fic. 9.—Gnascow anp West oF ScoTnanp TECHNICAL COLLEGE: Main SWITCHBOARD. 


is on the negative side, and the other on the positive side of the 
three-wire system. , 

The current, after passing through the main switches, is distri- 
buted to the different sub-panels by means of copper bus-bars at 
the back of the board which are easily accessible, and the change- 
over switches, should one of the supplies fail, prevent an inter- 
ruption in the lighting. 

On the top of each board is mounted an illuminated dial volt- 
meter of thistle pattern, and by means of a small p.p. voltmeter 
switch, the voltage on either supply can be ascertained. There are 
also four single lamp brackets which illuminate the boards, two 
mounted on each of the main boards. 

From the two positive bus-bars, and the two negative bus-bars, 
copper bars are led to the 500-volt switchboard, which is situated 
in the centre, and from these the current is distributed through 
switches and fuses to the different motors throughout the building. 
The 500-volt board consists of four panels similar to the distribution 
panels on the lighting boards, and also four smaller panels, each 
containing one 250-ampere plug fuse. 

The 500-volt panels are completely enclosed on all sides by 
marble fillets, which isolate each panel. The switches on these 
boards are also of the change-over type, so that the current to the 
motors will not be interrupted should one of the supplies fail. 

All bus-bars and connections at the back of the switchboard are 
coloured—positive, blue ; negative, red; and middle, white. 

There is a single polished steel rail on iron stanchions, which 
completely surrounds the board. 

From these main switchboards double-armoured vulcanised main 
cables are run in a trough under the dynamo floor and on red pine 
battens along the corridors to the different fuseboards which they 
control. Each pair of mains feeds two fuseboards on each floor, and 
each floor has four fuseboards, ericlosed in asbestos-lined teak cases, 
two on either side of the Corporation supply. ’ 

From these fuseboards, which are of the 5-ampere D.P. fuse and 
s.P..switch type, and control the circuits in the different rooms, the. 


wires are run in }-in. solid-drawn screwed-steel tubing to.the inside- 


wall of. the different rooms, and then are earried to the lighting and. 
switch points in teak-wood casings. The wiring is run throughout. 
on the surface, and where tubing is used it is fixed on small cypress 
wood straps by saildles. : ro 

Some of the ways of the distribution boards are 10-ampere size, 
and from these 7/18 leads_are run in 1-in. tube to the different 
lecture rooms where lanterns are required.. These wires terminate 
in a D.P. main switch and fuse controlling. the lantern and variable 
resistance (which is fixed to the wall) through a plug. There are 
also fixed on the same board two s.P. fuses and a 5-ampere plug for 
a reading lamp. 
The fittings throughout, except in a few of the rooms, such as the 





These motors are situated inthe basement. There is also a 500-volt 
supply in the electrical engineering department, in the prime movers 
shop, and for the hoist motor. 

The installation consists of an equivalent of over 2,000 lamps of 
16 c.P., 60 arc lamps, 22 are lanterns, one photographic lamp, and 
between 40 and 50 motors. There is over 28,000 ft. of tubing, 
36,000 ft. of casing, 27 miles of cable and flexible. 

The whole installation has been carried out by the contractors to 
the specification of Dr. Magnus Maclean, Professor of Electrical 
Engineering at the College. : 


Ilkley Destructor. 


We illustrate herewith a Horsfall. destructor which has been 
provided in the health resort and residential town of Ilkley. It is 
erected adjoining the sewage works, where the clinker can be 








’ Fig. 10,—Horsrati. Destructor ar TLKLEY. 


readily used‘for filter: beds, and ‘where: ‘a ‘use’ for the. power may 
ultimately be obtained: = © pater 

The ‘destructor,’ whith is: of ‘the ‘‘“back-feed” type» of the 
Horsratt Destructor Co.,' Lrp., consists’ of! two: cells, each 
capable of burning 10 tons of refuse per 24 hours. .The refuse 18 
tipped by the carts into:a feeding: bin at the back of the cells, then 
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shovel-fed into the furnace through a gas-tight sliding door with 
balance weight, the clinker being withdrawn by a similar door at 
the opposite or front end of the cell. The forced draught is on 
the Horsfall patent “hot blast ” system, with side boxes, and the 
cells have the Horsfall front exhaust flue. A special shoot is pro- 
vided for the destruction of slaughter house offal, which is cremated 
in the combustion chamber of the destructor. The boiler is of the 
cylindrical multitubular type, and is of comparatively small 
capacity, there being no demand at present for a large quantity of 
power. There is, however, even with this small boiler, plenty of 
steam to spare, and machinery will shortly be installed for 
utilising at least, a portion of the available power. A by-pass flue 
is provided, by which the gases may at will be led direct from the 
destructor to the dust-catcher, without passing through the boiler. 
The dust-catcher is of the latest “ Accrington” type, in which the 
dust contained in the gases is deposited in an external pocket, from 
whence it is readily withdrawn without interfering with the 
working of the plant. We understand that practical tests have 
shown this dust-catcher to be capable of arresting over 98 per cent. 
of the dust contained in flue gases. The apparatus is strongly 
constructed in firebrick, and well stayed, so as to be very 
durable. The work was supervised by the Council’s engineer, Mr. 
Henry West. 








PROCEEDINGS OF INSTITUTIONS. 


Street Lighting. 
By Haypn T. Harrison, M.I.E.E. 


Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Manchester, December 12th, 1905.) 


‘'H@ antipathy which engineers have so far shown to the actual 
measurement of street illumination is, in the case of gas engineers, 
and, to a smaller extent, in the case of electrical engineers, due to 
the fact that they are in the habit of stating the value of a lamp 
as the candle-power which it will give when measured in the best 
position and without any globes or lanterns; therefore, when 
measuring street illumination a figure is generally obtained much 
lower than that claimed. 

Mor instance, a Welsbach mantle consuming from 3°5 to 3°75 cb. 
ft. per hour is generally stated as 70c.p., whereas the very large 
number of measurements I have made during the last few years 
have shown that the average candle-power derived, when measured 
in the street, is 35. Again, a 200-volt 4-ampere ‘‘ A” type Nernst 
lamp, according to the makers, gives 70 c.p. (heffner units) ; in prac- 
tice I have found them equal to 37 c.p. 

Again, @ 500-watt direct-current open type arc lamp is generally 
‘alled a 1,000-c.P. lamp; whereas Mr. Bradley’s tests and my own 
0 to prove that they average 600 c.p. Another example is the new 
as lamps in Fleet Street, which were claimed as 200 c.P., whereas 


e actual measurements I have made prove that they average 

vo CP, 

\nother example is the much-advertised gas lighting in Kingsway 
and Aldwych. The gas journals are continually referring to the lamps 
used as 1,000 c.p., whereas the average of a large number of photo- 
metric measurements made by myself and others prove that the 
average candle-power in the street is 515. 

{n order to arrive at any decision as to the degree of illumination 
which may be considered efficient for various streets, it is necessary 
to decide first the units in which the value of illumination should 
be specified. The mean illumination of a street cannot be ascer- 
tained from measurements of candle-power, unless these are taken 
at a large number of different angles; moreover, ‘it is necessary to 
state the height and distance of the lamps, in order to judge the 
illumination derived. 

_in 1892 Mr. Trotter read a paper before the Institution of Civil 
Engineers which dealt very fully with the matter, and his paper 
1s even now probably the most complete treatise on the subject 
extant. Mr. Trotter used an illumination photometer devised by 
himself, in conjunction with Sir William Preece, by which the 
horizontal illumination at various parts of the road could be 
measured, 

There are practical objections to the use of an illumination photo- 
meter as described by Mr. Trotter, which eventually resulted in my 
abandoning its use, but not until I had had practical experience 
of it for a period of about two years, and had obtained restilts of 
considerable value to me in my study of street lighting. 

in order to judge the lighting of a street it is only necessary to 

know the minimum illumination at any point where light is 
Tequired, because if that illumination is sufficient’ for the purpose, 
it obviously follows that it will.be ample elsewhere. ; 
_,, tt will probably be suggested that the value of the maximunt 
illumination should also be measured and stated, in ordér that a 
diversity factor may be arrived at. The best lighted streets are 
those with the highest minimum illumination and with the lowest 
diversity factor, and, after having granted this definition, all that 
remains to be done in comparing the lighting of various streets is to 
state the value of the maximum and minimum illumination as 
measured therein. 

But the unit. of illumination, namely, candle-power feet, is not 

sufficiently definite, for it is obvious that when speaking of illu- 
mination we really mean the degree to which something jis. illu- 


tl 
13 





minated, and that will depend to a very large extent on the average 
angle at which the light strikes the various surfaces of that object. 

In the design of instrument I recommend, an angle of 45° has 
been chosen; if it had not been for practical reasons, I would have 
preferred a vertical screen. I abandoned the horizontal screen; 
which I used for many years, because the angle of incidence when 
measuring at a distance from the post became so large as to reduce 
the illumination on the screen to that point when it was difficult to 
get a balance, and, moreover, unless the screen was accurately 
levelled, considérable errors were liable to creep in; these faults 
made it practically impossible to measure the minimum illumina- 
tion, which I consider the most important factor. 

Other reasons of equal importance are that, owing to the great 
variation in the spectrum of lamps used for street lighting 
purposes, a flicker method of obtaining a balance is essential for 
accurate work, and an angle of 45° is found more convenient in the 
design of this part of the apparatus, and that the illumination of 
vertical objects in a street is of equal, if not greater, importance 
than that of the road and pavement. Therefore, by stating the 
value of the illumination on a screen at an angle of 45° we are 
probably giving the most useful information for practical purposes. 
Moreover, the measurements obtained at this angle are as easily 
converted to measurements of candle-power as would be the case if 
any. other angle were used, and the fact that the candle-power of 
the lamps in one direction only is measured simplifies this cal- 
culation considerably. The most convenient height for making the 
measurement I have found to be 4 ft. 

Therefore, for the purpose of measuring and comparing the illu- 
mination of streets, roads or open spaces, I would suggest that the 
minimum and maximum illumination, which can be derived at any 
point, be. stated in units of c.p. ft. measured on a plane surface 
inclined to be vertical at an angle of 45°. 

I have, from various published statements, obtained the opinions 
of gas and electrical engineers as to the present-day requirements 
in this direction, and from tests made by myself and others am 
able to give a rough average of what actually occurs in practice. 

From the valuable tests taken by Mr. Pearce at Manchester, I 
have extracted the following figures, which give an example of the 
lighting of main thoroughfares of an important town ;— 


Minimum 
Distance direct 
Position. Lamp. apart. illumination, 

Piccadilly ... ... 900-watt enclosed are ... 76 ft. "62 
Sackville Street . Intensified gas ... cn, ee 38 
Albert Street . 600-watt enclosed arc ... 57 ,, 54 
All Saints’ ... ... Intensified gas ... Se Ames 14 
Piccadilly ... ... 600-watt enclosed arc... 66 ,, ‘30 
Cheetham Hill Rd.... Incandescent gas . 206 ,, 013 


A much more interesting example in this neighbourhood is that 
of Gorton, where Mr. Pearce has lately replaced 25 double Welsbach 
mantles, each taking 4 cb. ft. of gas per hour, by 22 enclosed arc 
lamps giving 400 c.p. each. ‘The gas lighting in this case used to 
cost £150 per annum; the electric lighting is done for £176. 
Taking an average candle-power for the gas lamps based on the 
figures given by Mr. Price, of Birmingham, and measurements made 
by myself elsewhere, the candle-power will work out at 80 per post, 
therefore it will be seen from the following figures that the mini-- 
mum illumination has been increased four times at an extra cost of 
17 per cent. per annum :— 

Old System.—Incandescent gas, 80 c.p., 90 ft. apart, minimum 
illumination (direct), 037. 

New System.—Enclosed are lamps, 400 c.p., 100 ft. apart, mini-°- 
mum illumination (direct), ‘145. © : 

As a final example, I propose to take the: much disputed City and 
Kingsway lighting. Inthe case of Kingsway, the length is 4,000 ft.‘ 
and the breadth 100 ft. , 

There are 51 high-pressure gas lamps, and the measurements I 
had made in October averaged 670 c.p. on the lamps in good con- 
dition, and 450 on those which were in poor condition. The posts 
are staggered, therefore the maximum distance from any post 
would be 46 ft. where you would be deriving light from three 
sources, two of which would be available on a screen at an angle of 
45°, but, for the sake of comparison, I propose to consider one only. 
This works out as follows :— 

Kingsway.—High-pressure gas, 515 c.p., 80 ft. apart, minimum 
direct illumination, °206. 

In the case of Fleet Street, 12 10-ampere lamps in muranese’ 
globes have lately been -replaced by -34 pairs of- incandescent gas 
mantles. 

In the case of the gas lamps, the two mantles are placed side by- 
side, therefore, the minimum candle-power measured is across the 
road, where it averages 80 c.p., and this will be the point: at which’ 
the minimum illumination occurs, namely, at a- distance of 30 ft. 

The old arc lamps were at a distance of 137 ft. apart, and, as they- 
gave 680 c.p. when measured at a distance: of 30 ft., it‘can be taken 
for granted that 600 would be a safe average to take at the greater 
distance. ; : nae 

City, Fleet Street. —Old arc lamps, 137° ft. apart; minimtim direct: 
illumination, ‘117.- New gas lamps, 48 ft. apart,: minimum direct: 
illumination, ‘08: The actual minimum: illumination ‘between the: 
gas posts would be 48 ft. apart, minimum direct illumination, *18. 

I think I have now’given sufficient opinions and examples to- 
formulate some idea of both the past’ and present practice. The: 
very figures which I have put before you show the diversity of 

opinion, as demonstrated in practice ; it is therefore only possible 
to obtain a rough average, but nevertheless, this will form some 
basis to work on. ; 

T do not propose to consider the more brilliantly-lighted streets 
of Manchester, or the gas company’s latest show in Aldwych and 
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Kingsway, as there is little doubt that the illuminating of public 
buildings in the case of the former has been aimed at as much as, 
if not more than, lighting the streets ; and the latter case, as far as 
one can judge, is an advertisement for the gas companies, the cost 
of which will probably never be disclosed. Therefore, I think we 
may take it that in most towns the minimum direct illumination is 
as follows :— 

Main thoroughfares, minimum direct illumination, ‘050 c.P. ft. 

Side streets, ” ” ” 025 ” 


Suburban streets, Ms > ” 005 ,, 5, 


These figures are averaged from actual measurements made in the 
street, and not from the fictitious values often claimed, and it is 
interesting to note that in many places where electric light has 
been installed, these values have been exceeded, whereas the actual 
illumination obtained from gas mantles is generally much lower 
than that estimated by the representatives of the gas industry. 

The usual test for the value of the minimum illumination is the 
possibility of reading a Bradshaw railway guide. I find, personally, 
that this is possible at an illumination equivalent to ‘05 c.p.-ft. 
With °005 c.P.-ft., you cannot recognise a face; in fact, can only just 
avoid running into anything. Mr. Trotter found moonlight to be 
"028 o.P.-ft. in England near full moon ; thus it will be seen that in 
the side streets of large cities the minimum illumination approaches 
full moon, but in the suburban street is less than one-fifth. Unless 
the value of illumination in any street exceeds, say, ‘015 c p.-ft., it 
could hardly come under the head of street lighting, but should be 
called “‘ beacon lighting,” as suggested by Mr. Trotter. 

The remainder of my paper I intend to give up to discussing the 
possibilities of improving the existing state of affairs without in- 
creasing the cost in any way. It is now several years since I came 
to the conclusion that the efficiency of street lighting must be judged 
by the minimum illumination derived at any point, and I devised 
fittings to increase the light at that point. By far the most efficient 
of these, which is fully protected, is now being manufactured by the 
Reason Manufacturing Co., of Brighton. In designing these fittings, 
I took the following facts into consideration :— 

1. That the rays directed above the horizontal are useless, and 
therefore can be diverted up and down the street to increase the 
distant illumination. 

2. If the posts are erected on the edge of the footpaths, the rays 
which would illuminate the adjacent houses or fields are practically 
useless, unless the houses have a reflecting value, which is very rarely 
the case. 

3. The rays of light illuminating the street near the post should 
be of small value compared to those directed to a distance up and 
down the street, in order to obtain even illumination. 

The above conditions, in short, mean that practically only a 
quarter of thé mean spherical candle-power is useful, and thai 
the other three-quarters are wasted unless directed into the 
required direction. The extent to which this fitting succeeds is as 
follows :— 

The average candle-power of the lamps measured from all parts 
of the. street will be found to be 2°2 times the mean spherical 
candle-power, and the maximum candle-power measured over the 
width of the road some distance from the post is nearly three times 
the mean spherical, the minimum candle-power measured adjacent 
to the post being equal to the mean spherical candle-power of the 
lamps. j 

I have had to divide the source of light intotwo ; in other words, 
to use two lamps in place of one. 

One-half of the filaments or glowers of each of these lamps is 
enclosed in a specially shaped hollow hemispherical reflector, 
fixed at such vertical and horizontal angles that’ in those positions 
(as viewed from the street) where the reflectors are not in them- 
selves increasing the illuminating value of the lamps to more 
than double the maximrm of one lamp, the light of both lamps is 
allowed to shine. Thus, at no point does it decrease the light, 
and over the greatest area of the street the light is increased to the 
maximum above stated. 

These reflectors are of glass blown on to a mould of the correct 
shape, and in such a way as to form a bottle, the inside of which 
is silvered; the opening is then hermetically sealed when fixing 
the cap ; thus a reflector of about 88 per cent. efficiency is obtained, 
which efficiency is practically permanent. 

_ In the reflector the whole of the hemispherical rays are deflected, 
whereas in previous designs in which the lamp passed through a 
hole in the centre of the reflector, a great number of these rays 
were not utilised. Another point is that the lamps are in such a 
position that the maximum rays are used both in illuminating the 
distant parts of the street direct, and by means of the reflector. 

These fittings are free from what is sometimes called “the bull’s- 

eye” effect, as the maximum rays are not concentrated into any- 
where near a parallel beam, but are spread over an angle of 20°, 
and rays equal to twice the mean spherical candle-power of the two 
lamps are spread over an angle of 40°, which is generally the whole 
width of the road at a distance equal to twice the height of the 
post. ; 
In‘ order to ascertain the type’ of lamp to‘use for the purpose, 
when basing calculations on minimum illumination it is necessary 
to know the candle-power derived from the lamps atan angle of 
about 20° to 30° below the horizontal, and abont 10° on the path 
side and 30° on the road side, of an’ imaginary line drawn parallel 
to the kerb; this is, of course, for posts erected on either side of 
the road, which is the present-day practice. 

. The following table is based on the average of a large number of 
measurements made in the street under working conditions 
(average mean candle-power of lamps 20° to 30° below horizontal, 
and 10° one side and 30° the other side of the line drawn parallel 
to the street) :— 


Watts Candle-power 
Electric lamps. Gunsusned. at engloa tinted. 
(1) Flametype ... “as ive 400 1,300 
(2) Opentypeare... ... ... 500 "500 
tf Enclosed arc... i a5 1,000 1,100 
4 sas eat 33 600 550 
(5) Reason fitting © incandescent 
lamps sie eae fee 200 120 
(6) Reason fitting incandescent 
lamps 20d bei ace 120 70 
(7) Reason fitting incandescent 
lamps ft Sivee gis 60 30 
(8) Reason fitting Tantalum lamps 70 110 
(9) Nernst lamps “ A” type 100—120 40 
(10) Nernst lamps “ B” type bi 50—60 15 
Gas consumed Candle-power 
Gas lamps. per hour. at angles stated, 
(11) High-pressure mantles ... aie 30 c.f. 515 
(12) High-pressure mantles .... + 20 c.f. " 215 
(13) Intensified gas, two mantles (City) 75 130 
(14) Two low-pressure gas mantles ... 75 75 
(15) One low-pressure gas mantle 3°75 37 
(16) One low-pressure gas mantle... 3:2 : , 32 


I would particularly call attention to Class 13, which appears 


unduly high. In my opinion this is due to the mantles being 
renewed at more frequent intervals, as it is based on measurements 
made in Fleet Street which may be called without prejudice a test 
case. 

It is now comparatively easy to set down the numbers of posts 
and fittings per mile necessary to obtain the minimum illumination 
generally provided for various classes of streets. 


DisTaNncE APART OF Lamps OF VaRIOUS TYPES TO GIVE 
ReQuirED Minimum ILLUMINATION. 





Main | Suburban streets. 








| | Side streets. 
| thoroughfares, | “sep. | ‘OSepi. 
Tepe ot emg. | Posts | Posts | | Posts 
| Distance per | Distance per | Distance | per 
apart. | 1,000 apart. 1,000 apart. | 1,000 
| yards. | yards. yards. 
rs ee r Be, ee | ee 
i | | | _ 
Electric flame | 300ft.| 10 | — | — | —-— | 
Open are .|200, | 1; — | — | = 
Enclosed are... | 300,, | 10 | — | — | — 
” | 200 | 15 | 300 ft.; 10; — | — 
Reason fitting | 100;, | 30 | 140, | 21 | 300ft. | 10 
7 70 ,, | 43 | 100,, | 30 | 250,, | 13 
a 45, | 66 65.,,°|. 46° | 450°,, 7°20 
i | 90, | 33 | 130,, | 23 "| 290,, | 10 
Nernst lamp... | 55 ,, 54 G5, 40 | 180,, | 17 
a -- | — | 6, | 46 |110,, | 27 
Gas Lamps.— | 
High pressure | 200,, | 15 | 300,, 10 Boat San 
* 1120 ,, | 25--/:18):, 17, — | — 
Intensified ...|100;, | 30 |140,, | 2 | — | — 
Ordinary, ...| 75,, | 40 | 105,, 28 | 240, -[* 12 
a | 804,41 6 | 185: 40 170° 0 =} 17 
o | 45,, | 67 | 70,, | 43 | 150,, | 20 








The above table is only approximate, and it and the follow- 
ing table, of which it forms a factor, are therefore simply for com 
parative purposes. 

From the above table it is easy to calculate the quantity of elec- 
trical energy and gas consumed for illuminating 1,000 yards 0! 
streets, up to the various standards necessary, with the illuminants 
at one’s disposal; and if electrical energy be taken at 14d. pe: 
Board of Trade unit, and gas at 2s. per 1,000 cb. ft., a very usefu! 
table of comparative costs is arrived at. In order to make thi 
approximately annual cost, I have taken the burning hours at 


The following table gives the average total cost per annum for 
all-night lighting of 1,000 yards of streets, under the various require 
ments and conditions of lighting, in the same order as before :— 





| SUBURBAN 
STREETS. 
Mainte- | Mainte- 
Supply. nance. Total. | Supply. nance. Tota 
£ £ # ice £ £ 


Main STREETS. Sipr STREETS. 


Mainte- 

Supply. nance. Total. 

z z £ 
100 90 190 SCARE Sse lee arn le 
1974.06 0 fe cmd 

250 45 295 neo ee Cee 
1225 60 285 | 150 40 190 <a 
j.150 25 175 | 106} 21. 1273 | 50 
129 43 1723: | 90 30 120 394 
| 982 66 1643 | 622 46 108 | 30 
{ 


| 


Electric 


564 1003 157 40} 63 103% | 17% 
150 592 2092 | 112) 44 156k | 462 

Be 624 503 1137, | 374 
180 105 285 | 120 70 190 = 
200 1374 3374 | 172 933 2654 | — 
180 674 2474 | 63 47% 110 | — * 
120 70 190 84 49 133 96° 2157 
90 90 180 60 60 120 25h 25 51 
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The foregoing table demonstrates several interesting points, the 
importance of which, I consider, cannot be over-rated. They are 
as follows :— 

1. The use of large units of light for general street illumination 
is expensive, and should be avoided where possible. 

2. The cost of maintenance is very often as high, if not higher, 
than the cost of electrical energy or gas; it must be borne in mind 
that in the foregoing table electrical energy is taken at 14d. per 
unit—it is very often less than this for street lighting, in which 

ase the cost of maintenance becomes a still more important 
factor. 

In calculating the cost of electrical energy when using carbon 
incandescent lamps, I have taken the lamps as consuming 4 watts 
oer candle-power—which is reduced to 2 watts per candle-power, 
or even less, by the Reason fitting; but, even if no special fitting 
had been used, four 10-c.P. lamps consuming 160 watts are, when 
placed at 20 ft. apart, better than 160-c.p. lamps spaced at 80 ft., as 
the ratio of minimum illumination derived is 16 to 1, whereas the 
cfficiency of the lamps is only 4 to 1. 

The highly efficient incandescent types of lamps which are now 
being put on the market, such as tantalum and csmium, are much 
nore suited for low voltage than high ; these lamps, provided their 
lesting properties are improved, are eminently suited for street 
lighting, on account of their high efficiency and steady light-giving 

ower. 

I have, therefore, lately been experimenting with them connected 
in series, with most gratifying results, and trust shortly to be able 
to recommend the supply of these lamps for street-lighting pur- 
poses. They will be low voltage (10 to 30), with thick filaments, 
intended to be run in series throughout the street, and controlled at 
the end of each series by a magnetic relay switch connected to the 
previous series, in a similar manner to that used for arc lighting 
by Mr. Robinson, of Hackney, and others. 

\ very simple cut-out designed by myself prevents a fault in any 
lamp extinguishing the series. 

In my calculations it is easy to see that I have not favoured elec- 
tricity in any way. In taking the cost of gas at 2s. per 1,000 cb. ft. 
I have taken a price which only 12 towns out of 223 are able to 
charge, all the others being higher; whereas 14d. per Board of 
Trade unit is higher than is being charged by a large number of 
electrical undertakings. 


The CHatrman (Mr. S. L. Pearce) said, with regard to measurement 
of illumination, the practice in Manchester was to measure the 
candle feet at various distances from one point and plot a curve, 
then turn the photometer round !and plot an adverse curve, and 
from these two curves a third one was obtained. He agreed with 
the author that it was better to have a number of smaller units than 
a few large ones, but this could be carried too far. 

Prof. ScHwaztz thought the author had disregarded some matters 
of fundamental importance. Quality of light was a thing to be 


. considered; also colour, steadiness and intrinsic brilliance. The 


human eye had been developed under sunlight. Sunlight was 
white only about high noon, later it became yellow, and before 
sunset red. Sunlight never became blue or green like the Welsbach 
light, and the best artificial light was that which inclined to 
yellow. If a spectrum of sunlight were examined, it would be 
found that 80 per cent. of the total luminosity lay in the yellow 
rays. He had found that a horizontal card of sunlight gave 25 c.p. 
per sq.in. This intensity was too much. Since globes had been 
used for arc lamps, the distribution of light was better, and enabled 
people to see better. The reflector mentioned in the paper would 
treat the public to a higher intrinsic brilliance than they wanted. 
Diversity factor was not properly represented by stating the 
minimum value of illumination. The power of seeing was what 
they ought to aim at, not quantity of illumination. In some towns 
there was more illumination than was necessary, though this was 
not altogether the fault of electrical engineers; it had been forced 
upon them by the gas companies, who had increased the illumina- 
tion, and, if electricity had to have a share in public lighting, it 
nust beat the gas. With regard to the author's statement that Mr. 
Trotter’s method of plotting contour curves was laborious, he had, 
in conjunction with his colleague, Mr. C. F. Smith, drawn out a 
very simple way of plotting these curves. About 12 years ago he 
pet down the arrangement of lighting at St. Pancras referred to by 
the author. 

\ir,. NEWBIGGING (gas engineer to the Manchester Corporation) 
said he did not know on what grounds the author claimed that 
electrical engineers had less to fear from exposure as to the difference 
between actual and stated candle-power of a given lamp. On the 
author’s own showing a 1,000-c.p. arc lamp only gave 600 cP. As 
oO unsteadiness, this was exemplified by the unsteady burning of the 
are lamps in the lecture room that night, which was in great contrast 
to the steady burning of an incandescent gas lamp. He agreed 
with the author on the value of photometric testing. If these tests 
were carried out on a 1,000-c.P. gas lamp, and a 1,000-c.P. arc lamp 
for several hours, it would be found that the gas lamp would give 
a much higher efficiency. Gas.engineers had used the photometer 
more than electrical engineers, as they were compelled in many 
cases to supply gas of a certain quality. In the case of arc lighting, 
all the light was reflected downwards, whilst in the gas lamps some 
of it was reflected upwards. It was from the general lighting effect 
that the different methods of street lighting would be judged. He 
would Jike the author to show an electrical undertaking in existence 
which was able to make a profit at 14d. per unit, but a gas company 
could sell at 2s. per 1,000 cb. ft. and make a profit. Referring to 
the figure £7 for maintenance of high-pressure gas mantles, there 
Was no such figure. If the author had started at 45s. and gone 
down, he would have been nearer the mark, His own opinion was 


a 





that the question of respective values of street lighting could best 
be solved from the points of both effectiveness and cost, 
by each having a street or square allotted to them, and 
taking an account of the capital outlay, maintenance and 
consumption (measured by meter) of current or gas, and he 
would say that gas would work out much cheaper and be more 
effective. The figures given in the paper were, as far as they 
related to gas, both fallacious and misleading. 

Mr. ANDREws thought the question of illuminating the houses in 
the street worthy of consideration. He noticed that in some of the 
s‘reets lit by incandescent gas, the light was ail on the street and 
the houses looked quite black, whereas in those ljt by arc lamps the 
buildings were better illuminated. “Tie 

Mr. D. L. Sanps said he could see no reason for placing the 
photometer screen at an angle of 45°. 

Mr. Harrison, replying to the discussion, said that in several 
small towns gas engineers never used the photometer at all. In 
places where he had been called in to advise impartially on the 
question of the lighting, he had often asked the gas engineers if 
they had taken photometer tests, and invariably their reply was that 
they did not believe inthem. He thought he had been misunder- 
stood as to his opinion of the man in the street. He laid a big 
value on his opinion. Replying to Mr. Newbigging, he would 
guarantee a 500-watt p.c. are lamp ‘to give 1,000 cP. ata certain 
angle, and with regard to the arc lamps in St. Pancras going to the 
scrap heap, he stated that 5,400 incandescent lamps in the district 
had been replaced by 1,100 arc lamps. Two large companies in 
London were charging 14d. per unit for lighting, and made a big 
dividend. Unfortunately, they did not have the advantage of huge 
gas holders, such as the gas manufacturers had. 





Storage Batterics and their Application to Public 
Institutions 


By F. Crawter, A.M.I.C.E. 


(Abstract of paper read before the ASSOCIATION OF ENGINEERS-IN- 
CuHarGE, January 10th, 1906.) 


Tue author pointed out that modern design of battery plates 
tended towards the improvement of the Planté type, owing to the 
severity of the demands made upon batteries nowadays, such as 
discharging in one hour or less. In choosing a battery fora public insti- 
tation, the character of the load, its variation and its duration should 
be considered. In most cases the function of the battery was to supply 
current at times when the load was too small to be taken economic- 
ally by one of the generating sets, and to act as a stand-by. Where 
power was to be dealt with also, the battery had to ensure the steadi- 
ness of the supply voltage, in spite of the variations of the power 
load ; but as a variation of voltage took place at the battery 
terminals when the load upon it changed, due to its internal resist- 
ance, it was essential to good results that the battery should be of 
very large size, or, better still, that an ordinary battery be 
supplemented by a booster, which would compensate for the fluctua- 
tions of the battery voltage. The author pointed out the fallacy of 
supposing that a battery in parallel. with a dynamo without a 
booster could be charged without raising the dynamo voltage. The 
practice of charging a battery when the lamps were in use was 
exceedingly detrimental to the end cells, which were liable to be 
overcharged; it was better to use counter-E.mr. cells in the 
lighting circuit, and to charge the battery uniformly, but the 


booster system was the best, enabling the main generators to run | 


always at constant voltage—that of the lighting installation— 
whether the battery was charging or discharging. Thi process was 
economical, because the generators could charge the battery whilst 
supplying the lamps direct. Charging the battery in two halves in 
parallel was a very bad system, as the respective halves did not 
receive equal charges. Where two batteries were installed, they 
should be charged separately, not in parallel. Charging at con- 
stant pressure was not recommended, owing mainly to the heavy 
rush of current at starting. 

The effect of persistent overcharging was to lead to loss of acid, 
and fall of sp. gravity owing toitsreplacement by water. A battery 
which was underworked was also likely to have a low sp. gr., as, 
for instance, in the summer time, but this would be remedied auto- 
matically, when the autumn brought heavier loads. 

The purity of the water used for topping up was most important. 
The water supplied by the Metropolitan Water Board was unsuitable, 
chiefly on account of its hardness. Rain water might be equally 
deleterious, owing to the presence of ammonia, salt, &c., in the air. 
Pure distilled water (not even all distilled water was pure) must be 
used. Condensed steam from boilers was not trustworthy. 

Owing to the variation of capacity of a battery with the rate of 
discharge, the ampere-hours recorded as taken out in a given period 
were not alone a sufficie:.t guide as to the amount of work done by 
the battery; an abnormally low voltage occurring after what 
appeared to have been only a partial discharge might imply that 
the discharge rate for some unsuspected reason had _ been 
increased. 

It was a safe practice to charge cells with 10 per cent. more 
ampere-hours than were taken out, and to give them a gassing 
charge for half an hour once a fortnight. Accurate records of the 
input and output must be kept, preferably with the aid of ampere- 
hour meters and recording voltmeters. 

All voltage readings should be taken with at least 4 of the normal 
10-hour discharge current passing, as open-circuit readings were 
valueless. 

Discharging two batteries in parallel—especially when one was 
old and the other new—was an exceedingly bad plan, as the load 
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would not be divided equally, and one or other battery would be 
fatally overworked. Discharging should not be carried too far— 
not below 1°8 volts per cell; if this were done,-and if the battery 
were not immediately re-charged, bad sulphating would ensue. It 
was better not to go below 1°9 volts. 

W.bhere the connections between cells were lead-burned together, 
a milking booster, consisting of two machines coupled together, 
should be provided. to charge any cell that might require special 
treatment. 

Variations in the specific gravity of the electrolyte from. the 
normal fixed by the makers should receive immediate attention ; 
they were generally due to abnormal working conditions, and could 
usually be remedied without meddling with the solution. Acid 
should on no account be added without the makers’ advice. 

As a rule, wide variations from the makers’ standard rate of 
charging were permissible, provided that proper precautions were 
taken to ensure a sufficient amount of charging. When the 
maximum charging rate was adopted, the charging current ought to 
be reduced to the normal rate as scon as gassing commenced, lest 
damage be done to the plates. 

It was advisable to have no metal but lead exposed to the acid 
fumes. Modern practice tended towards the provision of deeper 
boxes, so that the accumulation of material washed off the plates 
should never rise so high as to necessitate cleaning—-an operation 
both laborious, and injurious to the plates. 

The battery ought always to receive careful treatment, for, after 
a period of neglect, it could not be restored to its former efficiency 
and good order. 








NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, Ww C., and at Liverpool, to whom all 
inquiries should ke addressed. 


2,004a. ‘* Improvements in or relating to electrode material for vapour elec- 
tric apparatus.’’ C. O. Bastian aud G, CaLvert. (Date applied for under 
Rule 5 of the Patents Rules, 1905, February Ist, 1905.) December 20th. 

26,952. ‘' Improvements in telegraphy and signalling by means of sound.’ J. 
GarvneEk. Decen. ber 27th. 

26,970. ‘“‘Improvements in sparking plugs for combusticn engines and the 
like."’ H. J. La Force. (Date applied for under Patents Act, 1901, May 12th, 
1905, being date of application in France.) December 27th. (Comp‘ete.) 

26,987. ‘‘ Improvements in and relating to electric glow lamps.” G. K. 
—— NG. December 27th. (Complete.) 


27,002. ‘‘ Improved manufacture of electric inc andescence lamp filaments from 
eae n or molybdenum or an alloy therecf.’’ A.G. BLuexam. (J. Lux, Austria.) 
~ ce tng 27th. 

27,012. ** Double-armature dynamo or electric motor and transformer.’ W. P. 


i ine son. (Vittcrio Gioberti & Co., Italy.) December 27th. 

27,046. ‘Improvements in sparking plugs fcr use in internal 
engines.’’ H.G. LonGrorp. December 28th. 

27,052. ‘Improvements in and relating to trolley heads for electric cars and 
similarly driven vehicles.’”’, J. Witkixs and B. WoopHovsr. December 28th. 

27,057. ‘*Improvements in swivelling contacts for the trolley standards of 
electric tramcars and the like.’’ M. B. Mountain and G. M. Gisson. Decem- 
ber 28th. 

27,059. ‘* Improvements in or relating to trolley pole standards of electric 
tramcars and the like.”” M. B. Mounrain and G. M. Gipson. December 28th. 

27,090. ‘* Improvements in electric motor control systems and in apparatus 
therefor.’’ THE British THomson-Hovston Co., Lip. (General Electric Co.) 
December 28th. 


ecmbustion 


27,098. ‘*Improvements in electric laundry irons.’”’ R. Happan. (Earl 
Holmes Richardson, United States.) December 28th. (Complete.) 
27,128. ‘Improvements in electrical switches."” W.R. Comixcs. Decem- 


ber 29th. 

27,152. ‘‘ Improvements in or relating to cores of electro-magnetic machine.” 
F. Porscue and L. Lounger. December 29th. (Complete.) 

27,159. ‘* Improvements relating to electric accumulators.’’ G, DAnvILLe. 
December 29th. 

27,180. ‘Improvements in automatic suspension gear, and cable coupling for 
electric arc lamps and the like.’’ C. Smarr. December 29th. 

27,187. ‘‘Improvements in and relating to electric sparking devices 
for internal combustion engines.”’ D. E. Brown and C. A. VANDERVEL. 
December 28th. 

27,197. ‘Improvements in and relating to electric traction systems.’’ THe 
British THomson-Hovston Co., Lrp., and F. W. Carrer. December 30th. 

27,198. ‘Improvements in and relating to dynamo-electric machines.” 
ALLGEMEINE ELEKTRICITATS GESELLSCHAIT. (Date applied for under Patents 
Acts, 1901, January 20th, 1905, being date of application in Germany ) December 
30th. (Complete.) 

27,224. ‘* Improvements in e’ectric conduits.’” J. H. Surron and L. GREGson. 
December 30th. (Ccmplete.) 
is Improv ements in and apparatus for the manufacture of conduits for 
electric cables.”” J. H. Surron and L, Grecson. December 30th. (Complete.) 

27,234. * Applying electricity to display boxes, delivery boxes, and other 
articles."’” W.R.Comincs and W. TurrLtey. December 30th. 

27,241. ‘*Protected or armour-clad combined: electric switch-fuse plugs. 
H. H. Berry. December 30th. 

27,242. **Improvements in or relating to the control of electric motors.” 
W. A. CLatwortHy, A. Hotmes, J..H. HoLtmes, L. W. Hormes and E. Hotmes. 
December 30th. (Complete.) 

27,251. ‘Improvements in continuous current are lamps, particularly 
applicable to search lights, prcjection lampsand the like.”” P. Mutter. (Date 
apptied for under Patents Act, 1901, December 31st, 1904, being date of applica- 
tion in Germany.) December 30th. (Complete.) 

27,256. ‘‘Improvements in or relating to advertising shades for electric and 
other lamps.’’ J. WeBsTER. December 30th. 

27,260. ‘‘Improvements in alternate current commutator motors and 
generators.”’ V.A.Fynx. December 30th. 

27,271. ‘‘A new or improved method of winding the coils of electrical 
measuring or indicating apparatus and the application thereof to instruments 
for detecting and obviating leakage from conductors of electricity.”” J. M. 
Morrat, R. J. Bott, J. W. MantEy and THe Exectric SAFETY APPLIANCES 
Co., Lrp. December 30th. 

27,290. ‘‘Improvements in time switches for switching on and off gas, elec- 
tricity or other agents.’’ A. Horstmann, S. A. Horstmann, G. O. H. Horst- 
mann, E. H, Horstmann and W.T. Epcar. December30th. (Complete.) 
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PUBLISHED SPECIFICATIONS. 


“ Copies of any of these ne _Secifiontions may be obtained of Messrs.:W. P, 


Tuompson & Co., , High Holborn, W.C., and at Liverpool, price, post 


free, 9d. (in aa 





1904. 

Arc Licutine Lamps. L. 8. Andersson. (Date applied for under International 
Convention, November 30th, 1903.) 25,682. November 25th. 

Means For ReGuratine® Evecrric Circcrts. H. Leitner and R. N. Lucas, 
25,781." November 26th: 

FvusisLteE Execrric’Cut-Outs. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 26,169. December Ist. 

Construction oF Lock AND Exectrical, Contact MAKER AND BREAKER / on 
Lirts. A. C. Burnett and J. Richmond. 27,869. December 20th. 

PRoTECTED OR ARMOUR CLAD Exrectaic Switch Fuses. H. H. Berry. 28, 46, 
December 28th. 

SeLrF-actinG Exvecrric Motor StartinG RHeostar. J. A. Hirst and P. 8. Brook. 
28,840. December 30th. 

Liquid RESISTANCES FOR CONTROLLING THE CURRENT IN ELECTRO-MOTORS \ND 
THE LIKE. Bruce Peebles & Co., Ltd., and A. C. Peebles. 29,607. Decen:ber 
31st. 

Spacek TeLteGcrapHy. J.S. Stone. (Date applied for under International Con- 
vention, December. 19th. 1903.) 25,647. November 24th. 

ELectric TRANSFORMERS. British Thomson-Houston Co., Ltd. (General Elec- 
tric Co.) 26,174. December Ist. 

Exectric Motor Controut Systems. British Thomson-Houston Co., Ltd, 
(General Electric Co.) 27,401. December 15th. 

Evectric TRAMWAYS AND Raitways. F. W. Baynes. 28,175. December 231i. 

BoLoMeTERS AND Space TELEGRAPHY. J. S. Stone. (Date applied for under 
International Convention, February 15th, 1904.) 28,827. December 29th. 





1905. 


Evectric Covpiincs. J. E. Bousfield. (Firm Julius Pintsch.) 10,187, 
May 15th. 

MaGNeEtT0o-Evectric IGNITION APPARATUS FOR PETROL ENGINES AND IHE LIKE, 
F. R. Simms and R. Bosch. 11,773. May 23rd. 

Evectric Morors aND Dynamo-ExLectric MACHINES. Vickers, Sons & Maxim, 
Ltd., and A. D. Wiliamson. 3,171. February 15th. 

IMPROVEMENTS IN INDUcTION Corus. R. Bines. (Date applied for under Ruled 
Patents Rules 1905, February 28th, 1905.) 4,166a. 

APPARATUS FOR AUTOMATIC ELECTRIC ADVERTISING AND LIKE PURPOSES. G. C, 
Fricker. 4,273. March Ist. 

Evectric Insutators. T. Cushing. 4,715. March 7th. 

ALTERNATING CURLENT DyNnaMO-ELECTRIC MACHINES FOR SYNCHRONISING AND 
CONNECTING THEM WITH DisTRIBUTING ConDUcToRS. J. Y. Johnson. (Voigt 
and Haeffner, Akt.-Ges.) 7,591. April 10th. 

PiuG BOXES AND THE LIKE FOR THE CONNECTION OF ELEcrRic CONDUCTORS To 
THE MAIN Suppity Casies. G. A. Kirk and Corlett Electrical Engineering 
Co., Ltd. 8,652. April 22nd. 

Evectric CurrkENT Motor. J. Kruyswijk. 9,344. May 3rd. 

Device FoR LIMITING THE SPEED OF COMPENSATED S{NGLE-PHASE ALTERNATE 
CurkENT Morors. Elektrizitiits Akt.-Ges. vorm W. Lahmeyer & Co. 
(Date applied for under International Convention, July 30th, 1904.) 11,441. 
May 31st. 

RESPONDERS FOR WIRELESS TELEGRAPHY. W.J. Hancock. 13,327. June 2sth. 

ELEcTRIC SWITCHES FoR CoIN FREED MECHANISMS, TiME SWITCHES, OR THE LIKE. 
Siemens Bros. & Co., Ltd. (Siemens Schuckertwerke G.m.b.H.) 15,590. 
July Ist. 

Dynamo Evectric Macuines. British Thomson-Houston Co., Ltd. (Allgemeine 
Elektrizitats Ges.) 13,708. July 3rd. 

ELEcTrRICcAL RecorDinG Devices. G.Harrison. (Electric Railway Improvement 
Co.) 18,953. July 6th. 

SUSPENSION cF ELecTaIc Motors oF LOCOMOTIVES AND OTHER ELECTRICALLY: 
ProrpELLED VEHICLES. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 14,222. July 10th. 

MICROPHONE APPARATUS FOR TELEPHONE AND OTHER Circuits. Q. Majorana 

4,314. July 11th. 

Process FOR EXTRACTING METALS FROM ORES AND OTHER METALLIFEROUS 
MATERIAL BY ELECTROLYTIC MEANS AND APPARATUS THEREFOR, Ganz and 
Co., Eisengiesserei und Maschinen-Fabriks Act.-Ges. (Date applied for 
under International Convention, August 26th, 1904.) 15,055. July 21st 

Evectric Wirinc. R.F. Yorke. 15,836. August 2nd. 

TELEPHONE OFFICE SYSTEMS AND METHODS OF ESTABLISHING CONNECIIO3$ 
Tuerein. C. Lean. (Deutsche Telephonwerke R. Stock & Co., G.m.!).H. 
16,024. August 4th. 

THERMOSTATIC DEvICcKS FOR INDICATING WHEN LAMPS ARE EXTINGUISHED. .C. 
Eli and S. W. Kelsey. 16,064. August 5th. 

Arc Lamps. A. Blondel. 16,357. August 11th. 

DISENGAGING MECHANISM FOR THE CONTROLLING DrviIcEs oF SHUNT Circuit ARC 
Lamps. O. Efrem and A. Sidler. 16,397. August 11th. 

ELECTRICALLY-OPERATED Fans. W. P. Thompson. (Firm Reiss and Kle 
17,0382. August 22nd. 

Exectric Train LIGHTING Systems. Siemens Schuckertwerke G.m.b.H. date 
applied for under International Convention, August 25th, 1904.) 1/,(S4 
August 23rd. 

Evectricity Meters. H. Aron. 17,243. August 25th. 

Continvous-CurRENT Dysamo-ELEcTRIC MACHINES. Siemens Bros. & Co., Ltd. 
(Siemens Schuckertwerke G.m.b.H.) 18,401. September 12th. 

MACHINE FOR ELECTRICALLY WELDING METAL WIRES, CABLES, Hoop Irons, AND 
THE LIKE. L.S8. Rolland. 19,116. September 21st. 

MetHop or WinpinG ReEvotyinc Fietp Macnets. Siemens Schuckert-\W erke 
G.m.b.H.) (Date applied for under International Convention, Noveiber 
12th, 1904.) 20,058. October 4th. ; : 

RénTGEN Ray Tuses. “ Polyphos”’ Elektrizitats Ges.m.b.H. (Date a) plied 
for under International Convention, October 5th, 1904.) 20,100. October 4th. 

ELectrotytic Apparatus. C.N.Ruber. (Date applied for under Interna’ ional 
Convention, October 15th, 1904.) 20,898. October 16th. 

CONSTRUCTION OF SPLICING Ear FoR ELEcTRIC TROLLEY WIRES OR THE LIKE: 
T. E.R. Phillips. 617. January 12th. 

CONTROLLERS FoR APPARATUS ADAPTED TO BE OPERATED BY ALTERNATING CUE: 
RENTS. H. P. Jackson. (Date applied for under International Conve: tior, 
June 6th, 1904.) 1,391. January 24th. 

InsPpE TION Boxes FoR Execrric Light LEADS AND THE LIKE. J. Weiiall 
2,194. February 3rd. 

Locks AND SWITCHES FoR GATES OF ELECTRICALLY-CONTROLLED Lirts. C. 6 
Major, E. C. Stevens and P. H. Stevens. 2,766. February 10th. 

EvectaicaL Tramway Conpuit Systems. A. L. C. Fell and J. H. Rider. 3,00 
FeBruary 14th. 

Exvectric Motor Starters, F.J.Jones. 3,125. February 15th. 

CASINGS For ELECTRIC SWITCHES AND Fuses. F.H. Headley. 3,372. February 1ith 

Evectric SwitcHes. M. Byng and H. J. Coates. 5,197. March 13th. 

ExLectro-MaGnetic Pump. R. L. Ibbetson. 5,295. March 14th. 

OZONISERS AND LIKE APPARATUS FOR TREATING Gases ELEcTRICALLY, 2. F 
Wood-Smith. 6,872. March 31st. 
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